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SECTION 1

Introductidn

1.1 Prolect Background

This revised Remedial Inveshgatlon / Feasibility Study Work: Plan (R1/ FS WP) has been
prepared in'accordance with the requirements of the Administrative Orders on Consent II-
CERCLA- 2003-2013 for the Hudson River portion, described as Operable Unit No. 2 (OU2),
of the Quanta Resources Corporation Superfund Site (Quanta Resources Site or “Site”),

“entered into by Honeywell International Inc. (Honeywell), effective November 4, 2003. This

- RI/FS WP describes the RI/FS activities to be conducted at the Quanta Resources Site in
Edgewater, New Jersey (Figure 1-1). The OU2 RI/FS Field Sampling Plan (FSP), Quality
Assurance Project Plan (QAPP), and the Health and Safety Plan (HSP) are included as
Appendices A, B, and C of this Work Plan. A separate Work Plan and RI and FS reports will
be submitted by Honeywel] and the Edgewater Site Administrative Group (ESAG) relative
to their requirements under the OU1 AOC Agreement.

This document is a revised version of the OU2 RI /FS WP subrrutted to the United States
Environmental Protection Agency (EPA) in January 2004 and documents the responses to
comments made by representatives from the EPA Region 2, Region 2 Biological Technical
Assistance Group (BTAG), and the New Jersey Department of Environmental Protection
(NJDEP) over the last year and a half. These comments were addressed in several response
letters and technical memoranda and also discussed in meetings on May 2 and July 13, 2006,
- between the Honeywell team and the EPA Region II team. A complete list of comments,
responses, and a notation of where assoc1ated changes can be found in the revised WP is
provided in Appendix D.

The Quanta Resources Site is listed on EPA's National Priorities.'List (NPL) and it has been
assigned CERCLIS ID NJ000606442. The final listing on the NPL was made on September 5,
2002. The operable units divide the Site contamination in the Upland Area (OU1), and
contamination in the Hudson River areas of the Site, including surface water and sediments .
eastward of the Hudson River bulkhead (OU2). A site plan for OU2 is depicted in

- Figure 1-2. The RI/FS WP includes the proposed scope of work site p]ans, schedules, and
methodologies for implementing the RI tasks.

1.2 Project Objectives
The objectives of the Rl at the Quanta Resources Site OU2 are to:

» Characterize potential sediment and surface water impacts associated with the former
industrial activities at the Quanta Resources property.

e Define the nature and extent of site related chemicals or potential chemicals of interest
(PCOIs) and delineate those impacts caused by the release these chemicals to the surface
water and sediments. :
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» Evaluate the potential for human health and ecological impacts associated with the
former industrial processes at this property.

 Develop supplemental data sufficient to address data gaps within the investigations
conducted to date to determine the need for and to allow a screening of appropriate
remedial alternatives, and the development of a refined conceptual site model.’

1.3 Organization of this Work Plan

This RI/FS WP is organized into nine sections and four appendixes. Section 1 isan
introduction to the project. A general site background and description is provided in
Section 2. The site description and a summary of applicable previous investigation findings
for OU2 are presented in Section 3. Section 4 describes the conceptual site model and work
plan rationale. RI and FS activities for OU2 are described in Sections 5 and 6, respectively.
Section 7 describes the project organization. Section 8 presents the schedule for
implementing the Rl tasks. References are included in Section 9. Appendix A contains the
Field Sampling Plan. Appendix B contains the Quality Assurance Project Plan. Appendix C
contains the Health and Safety Plan. Appendix D contains a complete list of the comments
made by EPA Region 2, Region 2 BTAG, and NJDEP on the January 2004 version of the
RI/FS WP, responses, and a notation of where associated changes can be found in the
revised WP. ' '

1.4 ‘Additional Information

Two AOCs were issued for the Quanta Resources Site, one for OU1 (defined in the AOC for
OU2 as “the areas of the Site, including soil, debris, and ground water, westward of the
‘Hudson River bulkhead” and referred to herein after as the “Upland Area”) and one for
OU2 (defined in the AOC for OU2 as the “areas of the Site, including surface water and
sediments, eastward of the Hudson River bulkhead” and referred to herein after as the

- “River Sediments and Water”). The respondents for OU2 are identified below.

Respondents for ou2 (River Sediments and Water):

. Honéywel] International Inc.1

1 Note: Allied Chemical became Allied Corporation in 1981, AlliedSignal in 1987, and was renamed Honeywell International
Inc. in 1999.




- SECTION 2

Slte Background and Descnptlon General

21 Slte Locatlon and Descnptlon

The Quanta Resources, Inc. Edgewater NJ property is located in Bergen County at 163 River
Road, Edgewater, New Jersey (Figure 1-1). The property is bordered to the north by the
former Celotex and Lustrelon Industrial Park. The former Spencer Kellogg Industrial Park
is located to the south. The Hudson River borders the property on the east and the (old)
River Road borders the property to the west. The new River Road is located east of its
former ]ocahon and bisects a portlon of the property.

Currently, the Quanta Resources property is vacant (Figure 1-2). The property contains
numerous exposed concrete tank and building foundations, the remains of an oil/ water
separator, a wood bulkhead at the river's edge and remains of wooden docks. New River
Road cuts across the western side of the property. Remnant coal tar pitch is present on the
ground surface at various areas. Pockets of oily sheen occur sporadically in the mud flats of
the Hudson River adjacent to the Quanta property and southern former Celotex properties.
An absorbent boom is maintained to control the sheen. The former Celotex property is
directly north of the Quanta property and is separated by a chain-link fence.

North of the former Celotex property is the Lustrelon property. The former Celotex and
Lustrelon properties are undergoing redevelopment, where several feet of additional fill has
- been imported and graded bringing these properties several feet above the grade of the
Quanta property. Commercial and residential structures have been erected on the Lustrelon
property and northern portion of the former Celotex property. The southern portion of the
former Celotex property remains at rough grade, and a new entrance has been constructed
in this location near River Road. The Spencer Kellogg property, located immediately south
* of the property, has been redeveloped and presently includes the Interchange Bank, various -
offices, a newly reconstructed dock containing parking and offices, and a day-care center for
the tenants. South of the Spencer Kellogg property is the Lever Brothers property, which is
occupied by Unilever Research.

The Site will include the property at 163 River Road and other neighboring properties where
‘contamination from the property may have migrated. Contamination shall be considered to
mean the presence of chemicals related to former coal tar or waste oil industrial ~operations
on the property, or allegedly emanating from the property. No information has been
discovered regarding the source of the original fill materials used to reclaim the marshlands
- at the site for development. '

2.2 Site History
From approx1mately 1876 to 1967 the Site was used to manufacture coal tar, paving, and

roofing materials. Sanborn fire insurance maps from 1900 to 1944 identify the property as
the “Barrett Company’s Shadyside Plant, Manufacturers of Tar Products.” Allied Chemical

241
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- Corporation Asphalt Division (now Honeywell) took over operations of the coal tar
distillation plant in the early 1930s. The tar-processing plant was on the Quanta Resources
property and the southern portion of the Edgewater Enterprises property. The plant
operated until 1974, when the property was sold to the estate of James Frola and Albert Von
Dohln. In 1977 the property was leased to E.R.P. Corporation for the storage and recycling
of oil. The lease was assigned to Edgewater Terminals, Inc., and then transferred to Quanta
Resources Corporation in July 1980. The property contained 61 aboveground storage tanks,
at least 10 USTs, septic tanks, and underground piping. The tanks’ total storage capacity
was over 9 million gallons.

The NJDEP ceased facility operations at the Site in 1981 after it was discovered that large
quantities of oil were present in storage tanks at the facility, including some with

: concentr‘atio'ns'of PCBs. On October 6, 1981, Quanta Resources Corporation filed for
bankruptcy, after which the property was no longer in use. Periodic flooding of the Hudson
River, equipment failures, freezing and thawing of pipes and tanks, rusted values valves
and seams, and the lack of containment structures, and the migration of NAPL resulted in
releases. NJDEP requested that EPA address Site contamination pursuant to Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).

Several removal actions were conducted by Honeywell (formerly named AlliedSignal) at the
Site from 1984 to 1988 under EPA oversight. Approximately 1.35 million gallons of oil were
removed for offsite treatment. Over 1.5 million gallons of coal tar and petroleum/ oily
wastes were removed from storage tanks and recycled. In addition to storage tanks, some
shallow soil and underground piping was removed. The removal actions were assessed by
EPA in 1992 through the collection and analysis of soil, sediment, and groundwater samples
from the Site. Additional investigations conducted prior to and subsequent to the removal
actions are described in Section 1.4.3 of the Draft Preliminary Site Characterization Report
(PSCR) (CH2M HILL, 2006).

In 1992, EPA conducted an assessment of the previous removal actions, which included the
collection of soil, ground water, and sediment samples. Analytical results from these
.sampling activities indicated that CERCLA hazardous substances were present on the

“property.

From 1992 to present, the EPA Removal Program has conducted several sampling events
that included the collection of surface and subsurface soil samples, and surface water and
sediment samples from the Hudson River in areas where a sheen was observed adjacent to
the Quanta property. Analytical data from these sampling events indicated the presence of
elevated levels of polynuclear aromatic hydrocarbons (PAHs) and metals.

In 1997, a hydrocarbon sheen became intermittently observable at the waterfront. The EPA
issued an Order requiring Honeywell to build a collection trench to stop oils from seeping
into the Hudson River. Prior to submittal of the final design of the trench, it became
apparent that the seeps may also be emanating from the adjoining properties. EPA decided
to stop the proposed construction and do an Engineering Evaluation/Cost Analysis
(EE/CA) to identify the entire problem and develop an overall solution. In 1998, Honeywell
entered into an Administrative Order on Consent to perform the EE/CA. Also, under the
Order with EPA (index number II-CERCLA-98-0012, dated 30 September 1998), Honeywell
conducted a RSI at the Site. This investigation was conducted in 1998 and 1999 and

2-2
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included the collection of surface and subsurface soil samples collected from Quanta

property as well as from properties in the vicinity of the Quanta property, ground water
samples collected from monitoring wells, and sediment samples collected from the Hudson
River. Based on the results of activities conducted during the RS, heavy end coal tar
product was estimated to extend from the uplands to approximately 750 feet into the
Hudson River.

"~ The EE/ CA report was submitted in November 1999 (which was revised/ finalized in 2001

(GeoSyntec 2001). It recommended constructing two parallel trenches to collect heavy and
light oil fractions. The EPA rejected the EE/CA in a letter dated February 16, 2000, as EPA
did not believe that the trench (as designed) would be effective in controlling the discharge
and recommended that the FS consider other alternatives or technologies that are more
effective. Instead, the Agency recommended a sheet pile barrier in addition to the trench
system. Included in that same letter was a request for Honeywell to do an “ecological
evaluation” in the tidal mud flats of the Hudson River. Ina meeting with EPA, it was
agreed that a trench system is an adequate first step, recommending installation of the
trench and then performing the ecological assessment. However, over the last year, -
EPA/Honeywell negotiated to conduct an RI/FS to compile additional data to address data

. gaps within the investigations conducted to date.

On September 9, 2002, EPA placed the Site on the National Priorities List. EPA and
Honeywell entered into Administrative Orders on Consent II-CERCLA- 2003-2013 for the

" ‘Hudson River portion, described as Operable Unit No. 2, of the Quanta Resources

Corporatlon Superfund Site, entered into by Honeywell, effective November 4, 2003. In
2004, Honeywell and EPA agreed that an RI/FS for OU2 would be conducted to fill data
gaps in previous investigations and provide a basis for a complete evaluation of
alternatives.

2.2.1 Adjacent Property History: Edgewater Enterprises

The Edgewater Enterprises property (former Celotex Industrial Park) is just north of the ,
Quanta Resources property (Figure 1-2). This Edgewater Enterprises property has been the
site-of a chemical plant, gypsum company, vacuum truck company, and metal

reclaiming/ refinishing plant. The chemical plant, General Chemical Company, operated on
the southern portion of the property from at least 1900 to 1957. The chemical plant was used
to produce acids, alums, sodium compounds, and sulfuric acid using a lead chamber

process (Parsons, 2005). A gypsum company and a vacuum truck company have also
occupied the Edgewater Enterprises property, and after 1974 a metal-reclaiming and -
refinishing plant was operated on the southern portion of the property. Stained areas and
indicators representative of a discharge to the Hudson River were identified in historical
aerial photographs and may have been associated with the plant. Former operations at these
areas of the Edgewater Enterprises property may have contributed to the presence of
constituents similar to those detected at the Site. Between 1986 and 1989, approximately 8 ft
of fill material appears.to have been placed on the Edgewater Enterprises property

(CH2M HILL, 2006)., Additional fill material (more than 8 feet) was recently placed on the
southeastern side of the Edgewater Enterprises Property adjacent to the Quanta Resources
property, and this area has been developed as a parking lot. Redevelopment of this
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(

_property is ongoing and attempts are currently beihg made to further define the northern .
extent of coal tar as part of this process. '

2.2.2 Adjacent Property History: Lustrelon, 115 River Road, LLC, and Lever
Brothers

Detailed site history information was not available for these neighboring properties.
Available information indicates that the former Lustrelon property (just north of the
Edgewater Enterprises property) was the site of a lacquer spray paint and parts-cleaning
operation and a raw materials warehouse. The 2000 RSI indicated that linseed oil was
manufactured at the 115 River Road, LLC property (former Spencer-Kellogg facility).
Sanborn maps and other historical data will be reviewed and additional information
included in the Rl report for OU1.

2.2.3 Adjacent Prdperty History: Three Y, LLC property

The current building on the Three Y, LLC Block 93, Lot 1 property was reportedly used as a
quality control laboratory by AlliedSignal until 1974. The building remained vacant for
approximately 10 years, after which it was used for miscellaneous purposes (as an office, for
storage, and as a musical rehearsal studio) and then converted to a restaurant in the early .
1990s. The restaurant is now closed.

Block 93, Lot 2 historically included railroad tracks used by AlliedSignal and Faesy &

Besthoff for chemical shipping and receiving. This portion of the property was owned by

the New York, Susquehanna and Western Railway Corporation. The tracks were removed,

reportedly in 1988, and the lot was subdivided. The northern portion of the lot was acquired

by James Frola in 1988, who sold the property to Thomas Heagney in 1999. The southern

portion of Lot 2 was purchased from the rallway by Anthony Besthoff in 2003 (O’Bnen &
Gere, 2004).

2.3 Previous Investigation Summary

Previous investigations were performed on the Quanta property and the Site (as currently
defined) by Parsons Engineering Science, Inc. (Parsons) in 1997 and by Roy F. Weston, Inc.
(Weston) during 1992, 1995 and 1998, and finally GeoSyntec in 1999-2001. In 1999-2001,
GeoSyntec compiled the analytical results from soil and sediment samples collected during
these investigations with the data collected during their RSI into an assessment of the nature
and extent of PCOIs. These data were incorporated into the GeoSyntec report. A limited
amount of groundwater data from previous investigations were provided to GeoSyntec, but
since most of the monitoring wells previously sampled were also sampled during the RSI,
the previous groundwater data was not included in the RSI Report. Also, RIs were
performed by Enviro-Sciences, Inc. (Enviro-Sciences) at the Celotex and Lustrelon properties
during 1997. : ’

The Rl scope of work for OU2 is based on existing characterization data. The followmg
documents contain characterization data:

¢ Roy F. Weston, Inc., 1992, Miscellaneous Site Investigation memoranda, sample location
drawings and analytical results, 1992, 1995-1998.
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e Parsons Engmeermg Sc1ence Inc., May 1997 - Pre-De51gn Inveshgahon at the Quanta
Resources Slte '

e Parsons Engmeermg Sc1ence, Inc,, March 1998 Data Report For Pre-Design
Investigation at the Quanta Resources Site.

e Parsons, May 1999, Summary Report, Quanta Resources Slte

* GeoSyntec, June 2000 - Removal Site  Investigation Report Rev131on 1, Quanta
Resources Site.

» EPA, August 2000, Final Report Ecological Risk Assessment, Quanta Resources Site,
Edgewater, New Jersey, EPA Environmental Response Team.

. GeoSyntec September 2001 - Engmeermg Evaluation / Cost Analysrs (EE/ CA) Report
" Revision 2, Quanta Resources Site.

A RSI was performed pursuant to an EPA Admﬁﬁstraﬁ\?e Order on Consent index number
II-CERCLA-98-0112, dated 30 September 1998. The RSI was conducted to

. (i) ldentlfy posszble conduits for the transport of coal tar product from sources areas to the
Hudson River; (ii) delineate source areas which continue to impact soil, river sediment, and
groundwater; (iii) characterize the nature and extent of soil, river sediment, and groundwater
contamination; and (iv) provide data on the geotechmcal propertzes of the [Szte] soils in
support of evaluation of en gmeered site remedies.

The scope of work included test trenching and a'geophysical survey, sor] boring
advancement, cone penetrometer testing, sediment sampling, monitoring well installation
and groundwater sampling, and a geotechnical engineering evaluation. Field activities were
conducted in 1998 and 1999, including completion of 17 test trenches, 14 soil borings, 10
‘monitoring wells, and 10 cone penetrometer test/Rapid Optical Screening Tool (ROST™,)
'sediment locations. Nine surface soil samples, 26 sediment cores, and 10 deeper Vibracore
sediment samples were collected. Ten penetrometer test/ ROST™ locations were completed
in sediment. Twenty existing groundwater monitoring wells and eight of the 10 new
monitoring wells were sampled during the RSI. Surveymg and t1da1 fluctuation monitoring
was also conducted. - * - ‘ '

‘Currently the former Celotex and Lustrelon properties are being managed under NJDEP
jurisdiction. Some clean-up operations are still in progress at these properties, but these
operations are being managed by other responsible entities for those properties. The data
provided to GeoSyntec for the former Celotex and Lustrelon properties are discussed in the
RSI report but may not represent the current conditions at these areas due to remediation -
actions directed at hot spot areas on these properties.

Subsequent to completlon of the RS, an EE/CA Report was prepared by GeoSyntec in
September 2001. The EE/CA was prepared pursuant to EPA Administrative Order on

- Consent. The EE/CA evaluated potential response actions to be taken to mitigate current
and future releases from the Quanta property. In accordance with the SOW enforced by the
AOC, the EE/CA evaluated alternatives that addressed the release of non-aqueous phase
liquid (NAPL) to the Hudson River and the Upland Area contamination.
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A discussion of the applicable findings of the previous investigations for OU2 is provided in ‘
Section 3 to provide framework for the proposed investigation presented in Sections 4, 5,
and 6. The previous environmental sampling locations are shown on Figure 2-1.

2.4 Geologic and Hydrologic Setting

The Site is located in the Piedmont Physiographic province of New Jersey (Drake et al.,
1996). This region, also called the Triassic Lowlands, is marked by low, north-south-

- trending hills. Elevations in this province range from near sea level at the Site to 771 feet
farther west. The Triassic lowlands are underlain by rocks of the late Triassic Newark
Group, which is made up of both sedimentary and igneous rocks. The bedrock at the Site is
composed of a fluvial/alluvial deposit of arkose (feldspathic arenite), mudstone, and
conglomerate known as the Stockton Formation, which is part of the Newark Group and is a
narrow area of rock between the Palisades Diabase to the west and Hudson River Deposits -
to the east (USDA, 1994). The Stockton Formation is overlain by 30 to 60 ft of unconsolidated
deposits consisting of 20 to 40 ft of estuarine and salt marsh deposits overlain by 10 to 20 ft
of non-native fill.

The native estuarine and salt marsh deposits overlying bedrock at the Site consist of 5 to

10 ft of fine to medium well-sorted sand followed by 10 to 20 ft of soft silt and clay that
contains traces of roots and shell fragments; this is overlain by 5 to 10 ft of medium to
coarse, poorly sorted sand. There is a discontinuous peat layer observed in the western
portion of the Site east of River Road. The marsh deposits pinch out to the west near River
Road. The non-native fill consists of a mixture of gravel, sand, and silt with cinder/slag
material, brick, wood, and concrete fragments overlying the native soils (CH2M HILL,
2006). The U.S. Department of Agriculture (USDA) classifies the soils at the Site as Urban
Lands (USDA, 1994). A wooden bulkhead separates the upland OU1 portion of the Site from
the Hudson River (OU2) portion of the Site.

A tidally influenced mud flat/ marsh associated with the Hudson River (OU2) borders OU1
to the east. These river. sediments consist of silt to clayey silt approximately 45 ft thick
immediately east of the bulkhead; these sediments thicken eastward to approximately 250 ft
thick beneath the main channel of the river. These mud flats are exposed to approximately
500 ft from shore during low tide and are flooded under approximately 6.5 ft of river water
during high tide. ' : '

Three distinct hydrostratigraphic units exist at the Site above the bedrock surface. The
shallowest unit consists of an unconfined, surficial water-bearing zone extending from the
water table (about 9 ft below ground surface [bgs]) to approximately 15 to 20 ft bgs
(unconfined shallow groundwater). This unit is underlain by a silty clay aquitard
approximately 10 to 20 ft thick. Last, a confined water-bearing “deep sand” unit exists
between the aquitard (confining unit) and the bedrock surface. This deep sand unit is 5 to
10 ft thick, and extends to the bedrock surface, which is located at 30 to 60 ft bgs. In some
places at OU1, the potentiometric surface of this water-bearing zone is approximately 1 to
3 ft higher than the unconfined water table unit (e.g., upward vertical hydraulic gradients).
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- SECT ION 3

Slte Descrlptlon OU2 o

3.1 NAPL Delineation in Sediment

NAPL was previously delineated in the sediment at OU2 using cone penetrometer testing
(CPT) with Rapid Optical Screening Tool™ data. The results of the ROST™ survey
indicates that interbedded clay silt and PAH contamination extends to a distance of -
approximately 700 ft east of the bulkhead. The positive ROST™ results may indicate the

presence of NAPL, but these results may also be detecting other PAH contamination
" because the ROST™ screening does not specifically target coal tar.

NAPL is present in the river sediments and it consists of thin lenses of oil-like product
interbedded with silt. Near the shore (based on Vibracore and hand auger data) the lenses
of product are more prevalent and increase in thickness and abundance to a depth’ of 20 ft.
About 180 feet from the shore (ROST™ locations R7 and R10), the product lenses appear to
extend to between 27 and 31 feet below the top of the sediment. The product lenses increase
in depth as one moves away from the shoreline to the east (CPT-R1 indicated elevated PAHs
between 30 and 50 ft which may or may not be product). The surface sediments (~0-5 ft) in
most areas contain little to no product. The eastern extent of the product in the river
sediments is defined by three ROST™ locations (CPT-R2, CPT-R5 and CPTRS6) - it is argued
in the RSI (GeoSyntec, 2000) that the heavy-end product in these logs (low fluorescence
response) may be related to the Quanta Resources Site, but that it is more likely typical of
"background" hydrocarbon contamination in river sediments. CPT/ROST™ logs R3 and R4
do not show any hydrocarbon response. This distribution is generally consistent with the
conceptual model presented in the RSI (GeoSyntec, 2000), and assumes a sloping sediment
bottom over which the product was distributed, which was then filled in via hatural
sedimentation (leaving product at greater depths farther away from the shoreline).

EPA comments note that cross sections in the RSI (GeoSyntec, 2000) show surface sediments
are free of product (based on the CPT-ROST™ responses), and correctly note that this is
misleading because there are oil seeps coming from the sediment near the shore at low tide.
They further suggest that individual seeps may be acting in a diapiric fashion that
concentrates the oil and moves it up through the sediment, resulting in sedlments that are
contaminated but not in a uniform fashion.

3.2 Sediment Chemistry

Sediment samples from the Hudson River were previously collected by GeoSyntec (2000)
using various methods. These methods included the following: 1) Ponar sampler (9) -
surface sediment samples; 2) sediment core sampler (26) - surface and shallow subsurface
samples up to 7 ft); 3) hand auger boring (1) - advanced to 12 {t near bulkhead for collection -
of one sample); 4) Vibracore (10) - samples at 20 ft; and 5) CPT/ROST™ (10) - logs were
interpreted based on response profiles. A summary of sediment chemistry on the Quanta
_property and on adjacent properties is provided in Tables 3-1 and 3-\2. In these tables,
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minimum and maximum concentrations for 0-1 ft and greater than 1 ft are compared to
effects range low (ER-L) and effects range median (ER-M) values of Long et. al. (1995).
Sediment chemistry results are summarized on Figure 3-1.

In addition, the EPA conducted an ERA using site-specific sediment data (EPA, 2000).
These sediment samples were collected from 0 to 6 inches and 6 to 12 inches. The EPA
ecological risk assessment is discussed further in Section 3.4.

3.2.1 Volatile Organic Compouhds

Volatile organic compounds (VOCs) were measured in sediment samples SED-1.5C and
SED-3.5C collected in 1998. In sample SED1.5C, the VOCs were composed of benzene,
toluene, ethylbenzene, and xylene (BTEX) compounds at a total concentration of 28.8
mg/kg. The total VOC (xylenes and carbon disulfide) concentration in SED3.5C was 0.82

mg/Kg.

VOCs were measured in all eight sediment samples collected in 2000 by the EPA.

Concentrations of naphthalene ranged from 31,000 pg/kg (Location 1 duplicate) to non-

detect. p-isopropyltoluene was detected only at Location 2 (74 pg/kg). Acetone was

detected in seven samples as well as QA blanks. 2-butanone ranged from 110 pg/ kg
(Location 4) to non-detect (EPA, 2000).

3.2.2 PAHs

PAHs were detected in all 70 samples collected in the RSI. The highest concentrations of
PAHs were found in sediment (visibly stained with thin seams of coal tar) adjacent to the
Quanta Resources property at depth of 2 to 12 ft below the top of sediment. PAH
concentrations in this depth range decreased with increasing distance from the shoreline;
however, higher concentrations were found at even greater depths (17-20 ft) farther from the
shoreline (samples VC-05 and VC-06). The extent of elevated PAH concentrations in these
deeper samples decreases with increasing distance from the shoreline (as evidenced by
samples from CPT-8A and CPT-9A, which contain less than 3,000 mg/kg of PAHs). PAHs
above 300 mg/kg were found in only two samples that were collected from areas outside
the area containing coal tar product (SC-02 and SC-04 near the former Lustrelon property).
In samples were PAHs were detected, the total PAH concentration was above the total PAH
ER-L and ER-M values of 4.02 mg/Kg and 44.79 mg/Kg, respectively.

The EPA collected and analyzed sediment for Base, Neutral, and Acid (BNA) Extractable
Compounds at the Quanta Site. Twenty-three BNA compounds were detected at the Site.
Location 1 had the highest concentrations of all BNA compounds (except di-n-

_ butylphthalate) (EPA, 2000). The highest concentration of any BNA was naphthalene
detected at 110,000 pg/kg at Location 1. The concentration of BNAs decreased at samples
locations collected at some distance away from the bulkhead and Location 1 (EPA, 2000).

3.2.3 PCBs

Results show that PCBs were widely distributed in the Hudson River (PCBs found in 69 of
70 samples during RSI). Total PCBs were below 2 mg/kg in most samples. The maximum
total PCB concentration was 6.5 mg/kg in the 4 ft sample at SC-09. Aroclors 1242, 1248,
1254 and 1260 were the most commonly detected PCBs in sediment. All detected
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concentrations were above the total PCB ER-L and ER-M values of 0.0227 mg/Kg and 0.18
mg/Kg, respectively. No PCBs were detected in any of the sediment samples analyzed by
the EPA in 2000. The sediment concentrations are higher than maximum PCB .
concentrations detected in on site soil samples. The highest concentration for all PCBs
detected in surface soil on site during the 2005 OU1 RI work was Aroclor 1260 at 1.1 mg/Kg
(CH2M HILL, 2006).

3.24 Pesticides

The EPA collected and analyzed sediment samples for pesticides. Endosulfan II'was
detected at Location 1 (duplicate) at a concentration of 9.7 ug/kg and was not detected in
any other samples. Endosulfan sulfate ranged from 31 pg/kg (Location 1 duplicate) to non-
detect (Locations 4, 5, and 6). 4,4’-DDT concentrations ranged form 28 ug/kg (Location 1) to
non-detect (Locations 2, 3, 4-sub, 5, and 6). Concentrations of gamma-chlordane ranged
form 79 ng/kg (Location 1) to non-detect (Location 6). Concentrations of DDT and
chlordane were reported in excess of the ER-L values in all locations were they- were -
detected. No other peshc1des were detected at the S]te

. 3 2.5 Inorganics

Inorganics (arsenic, chromium, and lead) were characterized by the existing site data.
Arsenic was detected in all 70 RSI samples. The highest concentrations (> 300 mg/kg in
both surface and subsurface) were in samples from the Hudson River sediment near the
Lustrelon property (e.g., SC-01, SC-02, SC-04, and SC-05). Arsenic concentrations in’ ground
water directly upgradient of the sediment with the highest arsenic ranged from ND to 0.27
mg/L. In addition, arsenic concentrations in-upland soils were lower than those in
sediment. '

Chromium was detected in all sediment samples collecting during the RSL Chromium

.. concentrations range between 40 mg/kg and 270 mg/kg in the Hudson River sediments.

Chromium concentrations appeared to be evenly distributed; however, concentrations were
slightly higher in subsurface sediment samples compared to surface samples. Chromium

concentrations were substantially higher in sediments that in upland soils (CHZM HILL,
2006).

Lead was detected in all of the RSI sediment samples. The concentrations were generally
below 400 mg/kg. The highest concentrations of lead (> 400 and 1540 mg/k) were found in
sediment samples adjacent to the Lustrelon property (SC-01, SC-02, SC-04) in an area where
elevated arsenic and chromium were also found :

' The EPA collected and analyzed eight sedlment samples for TAL metals. All metals were
detected in at least one sample, except for selenium and thallium. Metals were detected at
higher concentrations at Location 1. Arsenic, copper, lead, mercury, nickel, silver, and zinc
were detected in excess of the ER-L values in all sample locations. Cadmium was in excess
of the ER-L value at Locations 1 and 2-sub. The concentrations of mercury were in excess of
the ER-M value at all locations. The concentration of silver was in excess of the ER-M values
~ at Locations 1, 2-sub, and 4-sub.
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'3.2.6 Total Organic Carbon

The range of total organic carbon (TOC) percentages was 2.16 % to 3.88 % in 15 samples
collected from the upper portion (0 to 1 foot) of sediment in a large area of the river portion
of the site (i.e., near shore to 800 feet from the shoreline). These data indicate that there is
the potential of volatile or semivolatile organics moving in ground water to be adsorbed (or
retarded) to naturally occumng organic carbon in the sediments before discharging to the
Hudson River.

Sediment samples collected by the EPA were analyzed for TOC. TOC ranged from 11,000
mg/kg or 1.1% (Location 2) to 22,000 mg/kg or 2.2% (Location 1).

3.2.7 Surface Water Classification

Surface water in the Hudson River adjacent to the Quanta Resources Site is classified as SE2,
according to the Surface Water Quality Standards, N.J.A.C. 7:9B [Hudson River (Englewood
Cliffs) - River and saline portions of New Jersey tributaries from the confluence with the
Harlem River, NY to a north-south line connecting Constable Hook (Bayonne) to St. George
(Staten Island, NY). "SE2" mean saline estuarine waters whose designated uses are listed in
N.J.A.C. 7:9B- 1.12(e). All SE2 waters the de51gnated uses are:

e Maintenance, migration, and propagation of the natural and established biota
Migration of diadromous fish ‘
Maintenance of wildlife
Secondary contact recreation
Any other reasonable uses

3.3 Surface Water Chemistry -

No surface water chemistry data was previously collected based on the existing
environmental reports reviewed during the preparation of this work plan.

3.4 Summary of Ecological Risk Assessment

EPA conducted an ERA using site-specific data collected in May 2000 (EPA, 2000). The ERA
was prepared to evaluate the potential threats to ecological receptors from exposure to
contaminants identified within the sediments of the tidal flat adjacent to the Quanta
Resources Site.

The four assessment endpoints selected for evaluation were as follows:

Viable tidal flat community structure and tidal flat community functioning
Tidal flat nursery and refuge functioning

Viable piscivorous bird community

Viable omnivorous mammal community

BN

Evaluations of risk to the resident piscivorous bird community and omnivorous mammal
community were not completed because prey items were not available for collection and » .
tissue residue analysis of contaminants. Consequently, food chain modeling for these ' '
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higher order receptors was not completed. Measurement endpoints were selected to
‘ quantify the potential effects of contaminants within the tidal flat to identified receptors.
The tidal flat community structure and function and tidal flat nursery/refuge function were
evaluated via a benthic community survey and solid phase toxicity tests at six locations. In
addition, surface sediment samples (0 to 6 inches) were also collected at all six locations.
Subsurface samples (6 to 12 inches) were also collected at two of the locations, for a total of
eight sediment samples. - All sediment samples were analyzed for BNA extractables, semi-
volatile organic compounds (SVOCs), VOCs, target analyte list (TAL) metals, pestlc1des/
PCBs, oil characterization, TOC, and grain size. '

Benthic macroinvertebrate samples were collected at all the locations via acetate core sleeves
7.6 cm wide and 15 cm long, (six replicates per site). After being identified to the lowest
practical taxonomic level, the benthic macroinvertebrate community structure was
evaluated by comparing a number of community measures between locations. Because of
the small number of organisms collected from each location, comparisons were not made
between replicates at each Iocatlon v

"The toxicity tests conducted on sedlment collected from each site (including the two -
subsurface sediment samples) were a l4—day (modified 10-day acute) toxicity test using the
amphipod Leptocheirus plumulosus, and a modified 7-day solid phase, flow through toxicity
test with the silverside minnow, Menidia beryllina. Test endpomts included survival, -

* growth, and reburial for the 14-day L. plumulosus toxicity tests and survival and growth for

the 7-day M. beryllina toxicity tests.

The results of the analytical testing of sediment from the ERA (EPA, 2000) are summarized
in Table 3-3 and discussed below:

e BNA conshtuents VOCs, various pesticides/PCBs, metals, and total petroleum
hydrocarbons (TPH) were detected in sediments collected from the tidal flat. Generally,
concentrations of the detected constituents decreased as distance increased from
Location 1 and the bulkhead. ' ’

e The concentrations of detected BN As, for which guidelines exist, were in excess of the
- respective ER-L value at all locations. The concentrations of most BNAs for which

guidelines exist were in excess of the respective ER-M values at sample Locations 1, 2,
2-sub, 3, and 4.,

s No sediment guideiines exist for VOCs detected in the sediment.

e - The concentrations of DDT and chlordane were in excess of the ER-L values at all
sample locations where these pesticides were detected The concentrations were less
than the ER-M values at all locations.

e The concentrations of arsenic, copper, lead, mercury, nickel, silver, and zinc were in
excess of the ER-L values at all sample locations. The concentrations of cadmium were
in excess of the ER-L value at Locations 1 and 2-sub. The concentrations of mercury

- were in excess of the ER-M value at all sample locations. The concentrations of silver
were in excess of the ER-M value at Locations 1, 2-sub, and 4-sub. ‘
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The results of the benthic macroinvertebrate survey from the ERA (EPA, 2000) are
summarized in Table 3-4 and discussed below:

Opverall, oligochaetes numerically dominated all samples, accounting for 82.4 to 94.4
percent of organisms collected, while the largest number of taxa collected conSISted of
polychaetous annelids, with eight total polychaete species.

The lowest diversity, as measured by the Shannon-Weiner diversity index, was
encountered at Locations 1, 2, 3 and 4, with scores ranging from 0.304 at Location 4 to
0.419 at Location 1. Locations 5 and 6 were farthest from the bulkhead and exhibited the
highest diversity, with scores of 0.827 and 0.812 respectively.

Pielou’s species evenness index at the site was the lowest at Locations 1, 2, 3 and 4, with
scores ranging from 0.030 at Location 4 to 0.060 at Location 1. Locations 5 and 6 received
the highest scores, 0.069 and 0.081, respectively.

High densities of benthic organisms were not evident at any of the six locations. The’
lowest organism abundances were encountered at Locations 1 and 6 (167 and 153
individuals respectively); highest organism abundances were encountered at Locations 2
and 4 (1253 and 1385 individuals respectively).

The results of the sediment'toxicity test from the ERA (EPA; 2000) report are summarized in
Table 3-5 and discussed below: ' '
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Sediment from six sample locations (Locations 2, 2-Sub, 4, 4-Sub, 5, and 6) exhibited no
51gmf1cant adverse effecton L. plumulosus survival.

Significant reduction in L. plumulosus survival was encountered in sediments from
Location 1 and Location 3, when compared to the laboratory control.

" Sediment collected from Location 1 was diluted with clean sediment to concentrations of

1,10, 50, and 100 percent site sediment. Based on the results of this serial dilution, an
approximate lethal concentration (LCso) at which half the exposed L. plumulosus could be
expected to die was calculated to be approximately 17 percent.

L. plumulosus growth was significantly less at all sample locations when compared to the
laboratory control. Mean growth based on dry weights ranged from 0.4 mg at Location
1 (100 percent site sediment) to 0.724 mg at Location 2 (surface sedlment) compared to
0.9 mg in laboratory controls.

Reburial was significantly lower in organisms exposed to Location 2-Sub and Location 3
sediment when compared to laboratory controls. Percent reburial for Location 1
sediment concentrations of 100 and 50 percent were not included because of high

“mortality.

Sediment from seven sample locations (Locations 2; 2-Sub, 3, 4, 4-Sub, 5, and 6)
exhibited no adverse effect on M. beryllina survival.

M. beryllina exposed to Location 1 exhibited 100 percent mortality by test termination.




" SECTION 3—SITE DESCRIPTION - OU2

* M. beryllina growth was significantly different from laboratory controls at Location 4.
~ All other locations (Location 1 was evaluated because of to 100 percent mortality) did
. not exhibit 51gn1f1cant1y different growth when compared to laboratory controls

~ Based on the results presented in the ERA, EPA concluded that the contaminants detected in

the sediment at the Quanta Resources Site pose risks to the structure of the tidal flat
communities using the site, specifically risks to survival, growth, and reproduction. Data
supporting the conclusion include: the lethal and sub-lethal responses encountered in the
sediment toxicity tests by both L. plumulosus and M. beryllina, the presence of a low diverse
benthic macroinvertebrate population (primarily consisting of deposit feeders), and elevated
concentrations of metals (arsenic, chromium, copper, lead, mercury, nickel, silver, and zinc),
BNAs (naphthalene, 2-methylnaphthalene, acenaphthylene, acenaphthene, fluorine,
phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene,
benzo(k)fluoranthene, benzo(a)pyrene, ideno(1,2,3-cd)pyrene, dibenzo(a, h)anthracene,
benzo(g,h,i)perylene), and pesticides/PCBs (ch]ordane and DDT) in sediments that exceed
sediment benchmarks.

Furthermore, EPA concluded that fish and shellfish using the tidal flat exclusively for its
functionality as a nursery and/or refuge are at risk from site contaminants of concern.

Given the data presented in the ERA, EPA also concluded that there appears to be a current
and active release of contaminants of concern along the base of the bulkhead and samp]e
Location 1.

Based on the results and conclusions of the ERA, further evaluation will be conducted to
reduce the uncertainty and to fill data gaps. The additional assessment activities described
in subsequent sections of this WP will be incorporated into a Baseline Ecological Risk
Assessment (BERA) as part of the ongoing RI/FS. The overall approach to the BERA is
summarized in Section 5.0; however, specifics will be presented in a BERA WP. The BERA
WP will be submitted to EPA 60 days after receipt of the OU2 RI fleld data and concurrence
on reference locations is received from the EPA.

3.5 Summary of Public Health Assessment

The New Jersey Department of Health and Senior Services (NJDOHSS), the Agency for
Toxic Substances and Disease Registry (ATSDR), NJDEP, and EPA visited the Site on
January 19, 2001, and NJDOHSS conducted a ‘public health assessment of the Site. For each
of the potential pathways evaluated (i.e., surface soil and dust, ambient air, sediment), there
is presently no route of exposure element to complete the human exposure pathway at the
Site. According to the Assessment, this is due to the fact that the Site is currently closed to
entry, portions of the Site are covered with asphalt, and no work activity is occurring at the
site at the present time. During both Site visits, however, there were indications of

' trespassers at the Site (e.g., footprmts, evidence of individuals walking their dogs). The

potential for exposure to these individuals on a routine basis is unlikely and does not justify
a completed exposure pathway designation. Based upon available information and
observation at the Site, potential human exposure routes may include dermal contact with
and/or incidental ingestion of contaminated on-site soils and river sediments. Although

‘ 31te—spec:1f1c air data were not available for review by NJDOHSS for the Public Health
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Assessment, general concerns regarding odors at the Site may suggest a localized potential ’
air pathway, especially during any future remediation and/or construction activities which '
disturb on-site soils. Additionally, these activities may produce fugmve dust exposures for.

the nearby community. There are no data currently available that establish a completed

exposure pathway to nearby human populations. Although data was limited, results of air

and soil sample data from the Palisades Child Care Center do not indicate a health concern.
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Conceptual Slte Model

The existing conceptual model for OU2 was reviewed as part of the development of this

work plan, and where appropriate, additional clarifying information was added to make the

model more comprehenswe with regard to all of the environmental media and current site

conditions. The OU1 Upland Area model of mlgratlon of materials at the Quanta property
_is described in the OU1 Work Plan (Parsons, 2005).

The initial conceptual model called for development of the Site in three stages. Prior to
individualized development, the area now known as the Quanta Resources Site was a broad
marshland with low topographic relief sloping gradually to the riverbank of the Hudson
River. Initial industrial development resulted in installation of a wooden pile bulkhead and
backfill of 10 or more feet of non-native fill (marsh reclamation). In the uplands portion of .
the site (OU1), releases from tar stills, oil storage tanks and other vessels were sources of
NAPL in subsurface soils and on the ground water table. The NAPL releases to the
subsurface soils on the site are also a likely source for the dissolved plumes of VOCs,
SVOCs, PAHs, and metals. :

" The development of the Quanta Resources Site also included dredging of the near-shore

marsh sediments (OU2) for barge access to the bulkhead. Upon cessation of the Quanta

Resources industrial operations (and with further pre-construction and other related

development upriver and downriver) sediments accreted in the dredged area. Lenses of

coal tar product became dispersed within the sediment as accretion continued and coal tar

spilled into the mud flats from upland sources. These lenses appear to be buried to depths

of up to 40 ft or more. There are four primary considerations for evaluation of the potential E )
for ecologically significant transport of coal tar and creosote NAPLs in tidal sediments:

ho - J TQ93 uang
1. Isthere a direct connection between the sediments and the coal ta@mthout 5 ! 4

transport through the open water? - ) C _ NON ~ (1\9'., e,

2. What is the interaction between tides and the coal tar Contalmng sediments?
3. Has the coal tar weathered over time?

4. Whatis the resndual concentration in the sediments accountmg for grain-size, organic
content, mineralogy of the sediments?

Coal tar NAPL can be transported into the sediments through three general pathways, each | C3aA s L\/J Wl

of which may cause substantially different conditions for coal tar fate and transport: k fn L
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Q\/ Flow through the water column into a sediment accreting environment where the .
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sediment will fill over the coal tar in time

It is currently believed that the last of these three cases is typical of the coal tar NAPL that
fnay b¢ present in the sediments at the Quanta Resources Site. Based on this case, the
followmg conceptual model can be developed for the NAPL migration potential in the
sediments and related environmental risk.

The coal tar would have flowed out at the bulkhead through subsurface piping or surface
run-off during and shortly after plant operations in the open water. This would allow some
interaction between the coal tar and water at that time which should have caused some
weathering by dissolution and biodegradation of light-end compounds in the coal tar (e.g,
benzene, naphthalene, methyl-naphthalene, etc.) which act as a solvent that al]ows the coal
tar to be mobile.

It appears that the sediments accretion has filled in over coal tar NAPL. The coal tar NAPL

- would have filled in pore space within the sediment. Since the organic sediment is likely to

be wetting to the NAPL, particularly the organic and PAH components of the sediment
from other sources, there may be coal tar causing vertical and lateral mgLEon unc?l the
residual concentration is reached — ThA doend ~S Ll O~ O Ceam

Concurrently, the daily tides can range up to 6 feet. This initially causes unit pore pressure

- gradients in the thin accreting sediments. The upward and downward pore pressure

changes cause the NAPL to “emulsify” within the sediment as they are forced upward and
downward by the changing tidal induced pore pressure changes (this may be one reason
why NAPL has not been mapped in the 0 to 5-foot depth in the sediments). Since the
specific gravity of coal tar is typically in the range of 1.05 to 1.10, any gradient larger than
10% is likely to cause upward NAPL migration.

The thickening sediment column will cause the NAPL concentration in the sediment to
decrease with height in the sediment column due to both increasing sediment mass and
volume absorbing/adsorbing the coal tar and reducing hydraulic gradients in the deeper
sediments reducing the forces pushing the NAPL upwards from its original elevation. Most
of the coal tar is likely present at less than the residual concentration in the sediments which
makes it unlikely to migrate under its own gradients.

Small blebs can break free from the sediments from two sources. Small blebs can be
transported, essentially as particle transport, through pore spaces in the sediments. The
large upward hydraulic gradients occurring during falling tides can loosen the sediments
and cause localized channels to temporarily open. Where coal tar is somewhat continuous
in a layer, it effectively creates an impermeable horizontal barrier. The upward gradients
during falling tide will find a weak point in this horizontal barrier and burst through that
zone for pressure relief carrying some of the coal tar with it, often through a vertical channel
that temporarily opens. These conditions give the appearance of clam holes squirting NAPL
out. NAPL pools that are 10 feet or more below the sediment surface can generate these
conditions.

The emulsification process inherent in these tidal sediments also can cause weathering of
the coal tar rendering the NAPL largely immobile over time. The light end concentrations :
in emulsified tidal sediment coal tars are usually much lower than the original parent coal ‘
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tar. Over time, these NAPLs will end up as heavy PAHs that are adsorbed to the soil grains.

The lighter PAHs are amenable to biodegradation and disappear from the system. The ratio

of VOCs and two/ three ring PAH mass to the total coal tar mass is a good indicator of the
weathering and mobility state of the coal tar.

The suspected high sedimentation rate that occurred during and after operations and
dredging means that a relatively large amount of sediment accumulated at the Quanta

. Resources Site from upgradient sources. Therefore, consideration for potential upgradient
(background) sources of constituents found in the sediment needs to be incorporated into
the overall approach for evaluating the impacts from operations at the Quanta Resources
Site.
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SECTION 5

Remedial Investlgatlon

This section describes the overall approach, rationale, and data used for the RI activities at
OU2. Itincludes a discussion of DQOs that were used as the basis for developing the scope
and approach to the RI. Table 5-1 provides a summary of surface water, and sediments
samples to be collected as part of this RI. The tables include the analytical parameters to be
analyzed in each sample and the recommended sample depth.. A detailed description of the -
sampling and analytical methods is presented in the FSP and QAPP in Appendixes A and B,
respectively. Chemical analyses will be conducted by an EPA Certified Laboratory Program
(CLP)-certified laboratory, or equivalent, that will provide CLP or SW846 data deliverable
documentation necessary for data validation; the lab will also be NJDEP-certified. As part
of the R], a database will be developed and employed to present and analyze historic and
new data. The Rl scope of work is based on data gaps identified in existing characterization
data at the Quanta Resources Site, which were discussed in Sections 2 and 3. The remainder
of this section presents the DQOs along with the details of the investigation scope.

5.1 Data Quality Objectlves

- Data Quality Objectives (DQOs) were developed for this RI/FS WP fo]]owmg EPA guidance
(EPA, 2006). The seven steps of the DQO process for the overall RI/FS WP are presented
below.

Step 1. State the Problem

The Quanta Resources Slte is located on the western shore of the Hudson Rlver in
Edgewater, New Jersey. Former industrial properties border the site on the north and
south. The site was used for coal tar refining from 1930 to 1974, and waste oil reprocessing -
‘from 1974 to 1981 (Parsons, 2005). These activities led to the release of NAPL and other site-
related chemicals to surface and subsurface soils, groundwater, and near-shore sediment
adjacent to the site. The upland part of the site (OU1) is backfilled with 10 or more feet of -
non-native fill and has a wooden pile bulkhead along the shoreline. The offshore portion
(OU2) includes intertidal and shallow subtidal sediments.

Existing data for OU2 indicate that NAPL occurs as lenses interbedded with silt, and that
concentrations of PAHs in sediment are elevated in areas where NAPL is found.
Concentrations of other chemicals appear to be either generally uniformly distributed, or
highest adjacent to the bulkhead. Elevated concentrations of several chemicals were also
found in sediment to the north of the Quanta Resources Site, adjacent to the former
Lustrelon property. The extent of NAPL in OU2 was delineated in 1999 using CPT/ROST™
technology. This method, while the best available technology at the time, is not capable of
differentiating various types of petroleum products or providing a detailed and refined
interpretation of coal tar distribution. In addition to contaminants from the Quanta
Resources Site, OU2 sediments may be affected by urban runoff and upstream and/or
downstream sources of contamination. An RI/FS of OU2 is required to:
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Determine the lateral and vertical distribution and extent of PCOIs associated with ' '
releases from the Quanta Resources Site :

More accurately delineate the extent of coal tar in sediment
Characterize the depositional environment adjacent to the site

Characterize potential ecological and human health risks associated with exposure to
contaminants from the site

Obtain information to evaluate the most feasible options for managing sediments

General types of data needed to proceed with the RI/FS include chemical concentrations in
surface sediment, subsurface sediment, surface water, and fish and/ or shellfish tissue;
detailed information on the distribution of coal tar, sediment stability and deposmon rate,
and data for physma] characteristics of sediment.

Step 2. Identify the Goals of the Study

The following are the principal study questions for the OU2 RI/FS, potentlal alternative
actions based on the answer to the question (for decision questions), and associated decision
or estimation statements. The principal questions for the BERA and the Human Hea]th Risk
Assessment (HHRA) will be presented in a separate WP.

1.

Principal question: What PCOlIs are present in OU2 sediment at concentrations
exceeding regional background levels, and are related to historical activities at the
Quanta Resources Site?

Alternative actions: PCOIs that exceed regional background levels, are related to
historical activities at the site, and contribute to unacceptable levels of ecological or
human health risk will be the focus of remedial action objectives (RAOs) for OU2.
Alternatively, PCOIs that do not meet these criteria are unlikely to be the focus of RAOs.

Decision statement: Determine whether PCOIs in OU2 sediment exceed regional
background levels and are related to historical activities at the Quanta Resources Site.

Principal question: What are the lateral and vertical dlstrlbutlon and extent of coal tar

- and site-related PCOls in OU2 sediment?
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Estimation statement: Information about the distribution and extent of coal tar and site-
related PCOIs in sediment are needed to evaluate potential ecological and human health
risks, and to define the boundaries of the area to be evaluated in the risk assessments
and FS. The objective of this R is to identify the horizontal and vertical boundaries
beyond which concentrations of site-related PCOIs do not exceed background threshold
values, and coal tar is not present.

Principal question: What are the characteristics of the depositional envuonment in
ou2?

Estimation statement: Information about the depositional environment will be used to

refine the conceptual site model. Sediment erosion and deposition patterns will ‘
influence the development and evaluation of remedial alternatives for OU2, including -

dredging, capping, and monitored natural recovery. ‘
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4. Principal question: What are the physical characteristics of sediment that will influence
the feasibility of various sediment management approaches? (estimation problem).

Estimation statement: Physical characteristics of sediment (grain size distribution, TOC'
content, moisture content, bulk density, strength and consolidation characten'stics and
particle settling characteristics) will mﬂuence the conceptua] de51gn of remedial .
alternatives for sediment.

Step 3. Identify Information Inputs

The information needed to answer the principal study questions will be obtained through
new data collection and from existing information:

)

e Analytical chemistry data for sediment samples collected from OU2 and upriver and
downriver locations. Detection limits for the analytical parameters identified in Step 7
must be sufflc:lent for performing risk assessments '

¢ Sediment sample data from previous OU2 mvestlgah'ohs

e Data for reglonal background concentrations of PCOIs in lower Hudson River sediment
. from other sources (i.e., literature, regional databases), as available

e Detailed analytical data for PAHSs to support a ”fmgerpnntmg study” to differentiate
PAHs originating from 51te-re]ated coal tar from other sources of PAHs (e.g., urban
" runoff)

o TarGOST™ survey results

e Field data, such as sample coordinates and elevations, water depth and tide height,
geologic description of sediment cores, field observations of coal tar seeps

~ o QU1 data and information regarding historical operationé and environmental conditions

¢ Radioisotope profile data (cesium-137) for sediment cores in undisturbed areas to

evaluate sediment stability and identify net sediment accumulation rate

e Scientific literature regardmg hydrodynamics and sediment transport in the lower
Hudson River

e Sample data for grain size distribution, TOC, moisture content, bulk density, Atterberg
limits, self weight consolidation, permeability, and column settling tests

Step 4. Define the Boundaries of the Study

The target populations for this study are OU2 sediment that has been affected by releases
from the Quanta Resources Site, and upriver and downriver sites that are not affected by
measurable amounts of PCOIs from the Quanta Resources Site. '

Existing sediment sample data from OU2 indicate that elevated PAH concentrations appear
to be closely associated with the occurrence of NAPL. Concentrations of other PCOls *
appear to be either uniformly distributed or highest adjacent to the bulkhead. Therefore, the
study area will be bounded on the west by the shoreline and will extend to the east

/11 extend to the east
Wﬁ% and will »extend upriver to approximately the location of the George
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Washington Bridge and approximately 3.5 miles downriver. An area north of the former
gypsum landfill adjacent to the former Lustrelon property will also be included in the study
because elevated concentrations of some PCOls were previously measured in this area 4/ N
(GeoSyntec, 2000). '

Sediment samples should be collected at a sufficient density to map PCOI concentration
gradients, which are expected to be highest adjacent to the bulkhead and decrease to
regional background levels with increasing distance from the shoreline. Sample density
should also be sufficient to support the risk assessments and development of remedial
alternatives. Evaluation of existing information on PCOI concentration gradients indicates
that a surface sediment sample spacing of approximately 100 to 150 feet will meet these
objectives. '

The vertical boundary of the study area will be 50 feet for the TarGOST™ survey, which is

-expected to extend beyond the extent of coal tar, with the possible exception of one location

where hydrocarbons were previously detected at a depth greater than 50 feet (GeoSyntec, -
2000). Sediment samples will be collected to a depth of 30 feet-using a Vibracore. If coal tar
is detected at depths of greater than 30 feet, an attempt will be made to collect deep
sediment samples with the Geoprobe rig used for the TarGOST™ survey.

Subsurface sample data should represent smaller depth intervals in shallower sediment to
increase its utility for risk assessment purposes. Deeper sediments can be represented by WXA
larger intervals to provide a broad indication of the vertical extent of contamination. /
Therefore, subsurface samples will represent 0.5-foot intervals in the top 1 foot of sediment,

a 1-foot interval from 1 to 2 feet below the mudline, .and 2-foot intervals below 2 feet

(sample intervals are described in more detail in/Step 7)) -

If site-related contamination is found to extend beyond the lateral or vertical study
boundaries, or if more detailed lateral or vertical characterization is needed in specific areas,
the data gaps will be identified and a supplemental investigation will be implemented as
needed. '

Upriver and downriver sampling locations will be collected at locations along the western
shore of the river in areas that appear to be physically similar to the Site. Samples will be
collected at these locations and analyzed for the same physical and chemical constituents as
the Site samples. After the sampling results are received the suitability of these samples for
use as possible reference samples will be evaluated based on the following criteria: 1) grain
size distribution and TOC content expected to be similar to the study area; 2) salinity and
hydrodynamic conditions similar to the study area; 3) habitat characteristics similar to the
study area to the degree possible; and 4) based on the conceptual site model, locations
expected to be representative of regional conditions in the lower Hudson River, with the
exception of the absence of measurable quantities of chemicals from the Site.

Step 5. Develop the Analytic Approach

A weight-of-evidence approach will be used to identify site-related PCOls in sediment. If
multiple lines of evidence point to a similar conclusion, then the degree of confidence in the
conclusion will be increased. The following lines of evidence will be considered:

Q
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e If PCOI concentrations in OU2 sediment samples exceed regional Backgrdund threshold’
values, then they may be considered site-related. The general approach for establishing
background threshold values for sediment will be as follows:-

- Comprle the upriver and downriver sample results and statistically evaluate the data
for the presence of outliers. Remove statistical outliers from the data set. PAH
fingerprinting data for upriver and downriver sediment samples also will be used to

- evaluate whether the location is potentially affected by PAHs from the Quanta
_ Resources Site.

~ The background threshold values will be determined as either a specified percentile.
of the background distribution, or as an upper tolerance limit (UTL) of the
distribution (e.g. the 95% confidence limit on the 95th percentile), depending upon
the smtablhty of the data to- support the calculation. :

~-  After suspect data pomts are removed from the data set, a one- talled 95 percent
" upper prediction limit (UPL) for each chemical will be computed. The 95 percent
UPL is a statistically derived confidence bound that is 95 percent certain to contain
all possible background results. Background threshold values for each chemical will
be the 95 percent UPL or the hrghest potential background value, whlchever is Iower '

— Calculated background threshold values will be compared with avarlable
information about regional concentrations of PCOISs in the lower Hudson River to
verify that they are reasonable estimates of regional background concentrations.

e If the PAH fingerprint in a sediment sample is indicative of a.coal tar source, the PAHs
may be site-related. Conversely, if the PAH fingerprint is consistent with urban runoff
or other hydrocarbon sources not related to Quanta Resources Site activities, the PAHs
may not be site-related. 1 : : '

e [f PCOIs are related to historical operations at the Site and Sarrlp]c results are consistent
with the conceptual site model for OU1, they will be considered site-related.

e If PCOI concéntration gradients in sediment indicate that OU1 is the source of
contamination to OU2, they will be considered site-related.

TarGOST™ survey results will be used to map the horizontal and vertical extent of coal tar
in OU2 sediment.. OU2 sediment sample analytical data and results from previous
investigations will be compared with background threshold values on a point-by-point basis
and used to map the distribution and extent of PCOIs above background threshold levels.
Field observations will be used to broadly define the extent of coal tar seeps.

Cesium-137 activity will be plotted with increasing depth in the sediment core from three
locations away from the bulkhead and piers where sediments may be less disturbed. The
first appearance of Cesium-137 will be determined to approximately represent the 1954 time
horizon, when atmospheric testing of nuclear devices was initiated. The shape of the
Cesium-137 profile will be used to evaluate the degree of physical mixing of the sediment
- column: if the profile shows a distinct subsurface peak, then the sediment column will be
considered relatively stable. A disrupted or uniform activity profile will indicate a more
dynamic depositional environment or anthropogenic disruption (e.g., dredging).
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Physical data for sediment samples (grain size distribution, TOC, moisture content, bulk

density, Atterberg limits, self weight consolidation, permeability, and column settling) will

be used to calculate summary statistics (minimum, maximum, median, and mean). The

results will be used to evaluate the potential effectiveness of various sediment management
approaches for consideration in the FS

Step 6. Specify Performance Criteria

An importarit objective of this investigation is to ensure that the nature and extent of

- contamination attributable to the Site is defined. The OU2 sediment sample analytical
results will be compared with the background threshold values on a point-by-point basis to
determine the extent of site-related contamination. Therefore, the baseline condition (or null
hypothesis) will be established as the PCOI concentration in the OU2 sediment sample
exceeds the background threshold value. The alternative condition (or alternative
hypothesis) is the PCOI concentration in the OU2 sediment sample does not exceed the
background threshold value.

To avoid incorrectly conc]uding that OU2 PCOI concentrations are below background
threshold values when in fact they are above them (i.e., false rejection decision error),
background threshold values will be calculated with a high degree of confidence (i.e., 95%
confidence level, depending on the suitability of the data to support the calculation).
Additionally, care will be taken to ensure that the background site analytical data set does
not include samples that appear to be affected by sources from the Site. ‘As described in
Step 5, suspect results (i.e., statistical outliers or samples from locations that have a PAH
fingerprint consistent with coal tar from the Site) will be removed from the data set, and
calculated background threshold value will be compared to published information for
regional chemical concentrations in the lower Hudson River.

The basis for the PAH fingerprinting study and associated performance cntena are
presented in the PAH Fingerprinting Study Work Plan Addendum.

Performance criteria for addressing potential measurement error are specified in the, Field
Sampling Plan and Quality Assurance Project Plan, Appendixes A and B, respectively.

Step 7. Develop the Plan for Obtaining the Data

A stratified grid sample design will be used in the OU2 study area to characterize sediment

-quality. Two strata have been defined: A) from the shoreline of the Site to approximately
400 feet offshore, where PCOI concentrations are expected to be highest and concentration
gradients are expected to be greatest, including the area south of the Spencer Kellogg Pier;
and B) the area to the north and east of the A grid, where PCOI concentrations are expected
to be more uniform and similar to regional background levels. A denser grid for the A grid
is desired to support remedial planning because this is the area most likely to require
sediment management.

A systematic grid sampling approach will be used as follows:

A: systematic grid, approximate 100-foot spacing, 47 sample locations
B: systematic grid, approximate 150-foot spacing, 30 sample locations
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The TarGOST™ survey will be conducted at all 47 locations in the A grid, and at all stations
previously‘charactenzeid PT/ROST™ technology. The TarGOST™ survey will be
conducted to a depth of 50 feet/I the lateral extent of coal tar extends beyond the A grid or

Jis detected at previous CIZ]"-/ ROST™ stations in the B grid, the survey will be conducted in

the B grid. If the lateral or vertical extent of coal tar goes beyond these boundaries,
recommendations for further characterization will be formulated as appropriate.

The surface and subsurface sediment sample de51gn is as fo]]ows

¢ Surface samples will be col]ected at every grid station at a depth of 0-0.5 foot.

e Subsurface samples will be collected at a subset of stations: 8 stations in the A stratum
and 6 stations in the B stratum. Core samples will be equally distributed (i.e., evenly
spaced) throughout the A and B strata, but may be adjusted based on the results of the
TarGOST™ survey; cores will not be collected in areas of heavy NAPL contamination.

» Subsurface samples will represent the following composite intervals: 0.5-1.0 foot, 1-2
feet, 2-4 feet, 4-6 feet, 6-8 feet, 8-10 feet, 12-14 feet, 16-18 feet, 22-24 feet, and 28-30 feet..
The 2-foot composite samples from the remaining intervals deeper than 10 feet (e.g., 10-.
12 feet, 14-16 feet, 18-20 feet, 20-22 feet, 24-26 feet, and 26-28 feet) will be archived frozen
for potential future analysis. :

¢ Sediment samples will be collected at selected interva]s from each TarGOST™ location
to visually confirm the presence/absence of coal tar detected by the TarGOST™
instrument. If coal tar is detected at depths greater than 30 feet, an attempt will be made
to collect sediment samples with the Geoprobe rig to evaluate the vertical extent of
sediment contamination. This sample will be submitted to the laboratory for SVOC,
PCB, and metals analysis (like all other sediment analytical samples) to assess the
presence or absence of residual sediment contamination at depth

* Samples from three cores will be analyzed for Cesium-137. The three cores will be
‘located along a transect perpendicular to the bulkhead at distances of approximately .
275 feet, 475 feet, and 750 feet. Cores will be collected to a depth of 15 feet because of the
possibility of high sedimentation rates adjacent to the Site. Sediment samples for
Cesium-137 analysis will be collected in 2-inch increments to the base of the core.
Initially, samples from 1 foot intervals will be submitted to the laboratory for analysis to
broadly define the vertical extent of Cesium-137 activity. Additional intervals will be
subsequently submitted for analysis to refine the activity profile.

* Surface sediment samples will be collected at five locations north of the former gypsum
landfill, where elevated levels of PAHs were previously detected. Surface sediment 4 >y L;}
samples (0-0.5 foot) will be collected at all five locations, and a sediment core will be '
collected at one station. Subsurface samples will be co]]ected at depths of 0.5-1.0 foot
1-2 feet, and 2-4 feet

» Surface sediment samples will be collected from 20 upriver and downriver locations (10
upriver and 10 downriver). Proposed background locatlons were selected based on the
criteria presented in Step 4. '
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Sediment samples will be analyzed for VOCs, SVOCs, PCBs, PCB Congeners® '
- chromium, lead, copper, mercury, nickel, silver, zinc, grain size distribution, and’ TOG
VOC analysis will be completed on samples within the A grid because VOC concentrations
are expected to be measurable closest to the source areas. PCB congener analysis will be
completed at each of the 14 Vibracore locations in the 0-0.5 foot and 0.5-1 foot intervals.
Based on historic results from OU1 and OU2 pesticides will not be analyzed for in sediment
samples. (Note that samples collected for the BERA will be analyzed for a broader list of
analytes including pesticides).

A subset of samples will be analyzed for additional PAHs to support chemical
fingerprinting. Sample numbers and locations for fingerprinting and analytical parameters
are specified in the PAH Fingerprinting Study Work Plan Addendum. :

Sediment samples 'frovm depths of 0-0.5 foot,)0.5-1.0 foot, 2-4 feet, 12- 14 feet, and 22-24 feet
that are collected at each core sample-ocation will be analyzed for the physical parameters
specified in Step 3.

Sediment sampling will not be conducted during active drédging operations in the Hudson
River that are nearby the Site. . A

Scope of work details to satisfy the DQOs are presented below.

5.2 Summary of Rl Scope

~ 5.2.1 Background Research and Assessment ‘

A background reference area, as indicated by EPA guidance, should have the same physical,
chemical, geological, and biological characteristics as the site bemg investigated, but should
not be affected by activities from the site (EPA, 2002).

Surface sediment samples (0-0.5 feet) will be collected from similar tidal flat habitats
upstream and downstream of the site to the degree possible. Additional up and
downstream samples may be collected from areas that do not meet the criteria of a reference
location (not similar habitat) but may be important sampling locations to discriminate
sources of PAHs. At some of the up and downriver sampling locations, PAH fingerprinting
techniques will be employed to assess the presence of site-related coal tar (details of the
fingerprinting study will be provided in an addendum to this WP). The upriver and
downriver locations will be evaluated for potential suitability as reference locations for the
~ BERA and HHRA. See Figure 5-2 for proposed upstream and downstream river sample
locations. Final decisions on the selection of reference locations for the BERA and HHRA
will be made in consultation with the EPA team. Data from the upriver and downriver
locations will be used for establishing background threshold values, as described in Step 5
of the DQOs.

The following criteria will be used in selecting reference samples:
¢ Samples will be collected within the same watershed.

- Samples will be of similar substrate with the similar grain size and TOC content.

¢ Locations will have similar salinity and hydrodynamic conditions as the study area. _ ‘
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e - Locations will have similar habitat charaeteristics.

. Samples will not be collected near a known outfall or point source of contamination
(e.g., a known contaminated site, which will be mapped in re]atlon to proposed
-reference locations). :

 Regional sediment analytical data will be considered in selecting a reference location.

5.2.2 Sediment Sampling

Sediment samples will be collected from OU2 for chemical, geotechmcal and age dahng
characterization (Figure 5-1 and 5-2 and Table 5-1).

To determme the horizontal and vertical extent of impacts within OU2, sediment sampling
locations will be established using a stratified grid approach (Figure 5-1). Grids will be
established around two areas: Area A (in front of OU1 and south of the Spencer Kellogg
pier) and Area B (away from the site to the north and south along the river). Prior to
sampling a base map will be created of the sediment surface for the entire study area. This
mapping will be completed using multibeam bathymetry and side scan sonar. Within Area
A, surface sediment grab samples (0-0.5 foot) will be collected on an approximate 100-foot
grid at 47 locations. Within Area B, surface sediment grab samples (0-0.5 foot) will be
collected on an approximate 150-foot grid at 30 ]ocatioris, for a total of 77 locations.

Sediment Vibracore sampling will be conducted at 14 of the 77 surface sediment locations —
8 from Area A and 6 from Area B (Figure 5-1). Sediment cores will be collected
continuously to a depth of 30 feet using a Vibracore sampler. Sediment samples will be -
collected for chemical analysis at the following with intervals: 0-0.5 foot, 0.5-1.0 feet, 1-2 feet,
2-4 feet, 4-6 feet, 6-8 feet, 8-10 feet, 12-14 feet, 16-18 feet, 22-24 feet, and 28-30 feet). All
surface sediment samples in areas A and B and all Vibracore samples will be analyzed for
SVOCs, PCBs, arsenic, chromium, lead, copper, mercury, nickel, silver, zinc, grain size
distribution, and TOC. All surface sediment samples and Vibracore samples in the Area A

‘grid will also be analyzed for VOCs as measurable concentrations of VOCs are expected

closest to the site. PCB congener analysis for the full 208 congeners will be completed on
samples collected from the 0- 0.5 and 0.5-1 foot intervals at the 14 Vibracore locations.
Sampling procedures and quality assurance/quality control (QA/QC) procedures are
outlined in the FSP and QAPP (Appendix A and Appendix B, respectively).

At all grid locations, TarGOST™ will be used to delineate NAPL to 50 feet (if feasible). The
TarGOST™ probe will be employed with a Geoprobe tool. If the TarGOST™ tool indicates
positive signals for coal tar at depths below 30 feet, an attempt will be made to collect
confirmatory samples with a Macrocore™ sampler attached to the Geoprobe. It is possible
that subsurface conditions may inhibit use of TarGOST™ to 50 feet at some locations or may
inhibit the collection of confirmatory samples. If this occurs, data gaps will be identified
and a supplemental investigation will be implemented as needed. In addition to the grid
points, the previous ten CPT/ROST™ locations will be re-screened using TarGOST™ to
verify previous results (See Figure 5-1). The TarGOST™ survey, combined with analytical
results, will be used to determine the depth of contamination. Procedures for conducting -
the TarGOST™ survey and the different types of sediment samphng are outlined in the FSP
(Appendlx A). :
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Elevated levels of PAHs were previously encountered in samples collected from the
embayment north of the former gypsum landfill area (GeoSyntec, 2000). As a result, an
additional five surface sediment samples will be collected north of the former gypsum
landfill. One of these surface sediment samples will be selected for vertical profiling via
Vibracore boring with samples collected from 0.5-1 feet, 1-2 feet, and 2-4 feet. See Flgure 5-1
for the location of these samples. :

The depositional history of OU2 will be characterized using a combination of sediment
sampling data collected within the vicinity of the site, as well as information from scientific
literature. Three Vibracore locations will be selected for high-resolution time dating profiles
via Cesium-137 radioactive isotope analysis method. The procedures for evaluating current
and historical sediment deposition at OU2 are described in the FSP (Appendix A).

5.2.3 Surface Water Investigation

As discussed in the May 2 and July 13, 2006 meetings surface water samples will not be
collected as part of the initial RI field effort. Sampling of surface water will be completed as
part of the BERA field event for use in the BERA and BHHRA. The study will be designed
after available OU1 data can be assessed. Data collected as part of the OU1 investigation
will answer questions related to the vertical and horizontal extent and orientation of
confining layers and water-bearing zones immediately adjacent to the river. This
information will be used to target groundwater discharge zones and locations for surface
water sampling.

5.2.4 Ecological Risk Assessment

Based on the results of the ERA conducted for OU2 in August 2000 by Lockheed-Martin for
EPA (summarized in Section 3.4), further evaluation of potential ecological risk will be
conducted to reduce the uncertainty and to fill data gaps. This work will be completed as a
Baseline Ecological Risk Assessment which will incorporate the RI data but will also require
the collection of specialized data. The overall approach to the BERA is summarized below;
however, specifics of the BERA will be presented in a separate BERA Work Plan, which will
be submitted to EPA 60 days after receipt of the OU2 RI field data, and concurrence on
reference locations is received from EPA.

The BERA will be conducted in accordance with the current EPA guidance (ERAGS) (EPA,

1997). A draft BERA will be submitted to EPA within 45 days of completion of the final set -

of BERA-related validated analytical data. The Draft BERA will be conducted to assess
actual and potential ecological risks to the environment associated with the media identified
in the EPA ERA (EPA, 2000). EPA’s Proposed Guidelines for Ecological Risk Assessment
and other relevant EPA guidance documents will be followed while conducting the BERA.
The draft BERA report will discuss: ’

¢ Hazard Identification (sources). Available information on the hazardous substances
present at the site will be reviewed and the major PCOIs will be identified.

o . Dose-Response Assessment. PCOIs will be identified and selected for risk evaluation
based on their intrinsic toxicological properties.

¢ Characterization of potential receptors and environmental exposure pathways.
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o Chemicals, indicator species, and end points identification.

o Expostire Assessment. The magnitude of actual environmental exposures the frequency
‘and duration of these exposures, and the routes by which receptors are exposed. The
exposure assessment discussion will includé the likelihood of such exposures occurring
and will provide the basm for the development of acceptable exposure levels.

Reasonable maximum estimates of exposure for both current land use condrtlons and
potential land use conditions at the site will be descnbed '

- Toxicity Assessment/ Ecological Effects Assessment. The toxicity and ecological effects
assessment discussion will focus on the types of adverse environmental effects
associated with chem]cal exposures, the relationships between magnitude of exposures
and adverse effects and the related uncertamhes for contaminant toxicity.

e Risk Characterrzatxon During nsk charactenzatlon, ¢hemical- -specific toxicity
information, combined with quantitative and qualitative information from the exposure
assessment, will be compared to measured levels of contaminant exposure levels and the
levels predicted through environmental fate and transport modeling. These
comparisons.will determine whether concentrations of contammants at or near the site
are affecting or could affect the env1ronment

» Identification of Limitations/ Uncertamtres Cr1t1cal assumptions and uncertamtles will .
be discussed. ' :

® Site Con‘ceptual Model. Based on contaminant identification,- -exposure assessment,
toxicity assessment, and rlsk characterlzahon, a conceptual model of the Site will be
presented. = : '

~

The BERA will evaluate the potentlal rlsks to the bentluc commumty described in the ERA
(EPA, 2000). Addltxonal sampling for the BERA, such as benthic community surveys and
toxicity testing, needed to address data gaps and uncertainties inherent to the previous
ERA, will be described in the BERA Work Plan. -To address an additional data gap, food
- chain modeling will be conducted to determine if there is a risk to piscivorous and
omnivorous birds and omnivorous mammals that utilize the tidal flat area for foraging. -
Consistent with a BERA, central tendency estimates (rather than high-end or maximums) for
* exposure parameters such as ingestion rates and biotransfer factors will be used. Tissue
samples from fish and. shellfrsh will be collected to support the food chain modelmg

Fish exposure through mgestlon of prey items will not be modeled in the BERA because of a
lack of input parameters for carnivorous fish, such as ingestion rates, toxicological data, and
the large home range/ transient nature of predatory species in this area. To the extent
possible, risk to fish will be evaluated in the BERA by calculating or collecting tissue
concentrations from resident species and comparing the measured tissue concentrations to
literature-based tissue values associated with adverse effects. Surface water concentrations

. will also be compared to water quality criteria intended to be protective of all fish exposure

; pathways, including ingestion (e 8- National Ambient Water Quality Criteria).

The Draft BERA report will be fevised in response to EPA comments and a fmal BERA
_ report will be submltted within 45 days. . |, :
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| 5. 2 5 Human Health Risk Assessment

A Baseline HHRA (BHHRA) for OU2 will be prepared The BHHRA will be completed on
the same schedule as the BERA as critical data collected as part of the BERA (such as tissue
data and pore water) will be needed to complete the BHHRA. The BHHRA will identify
potential cancer risks and non-cancer hazards to human health in accordance with
CERCLA, the NCP, and relevant EPA guidance. During development of the BHHRA,
several intermediate deliverables will be prepared and submitted to EPA, as identified
below.

‘A memorandum on exposure scenarios and assumptions based on the. present and
reasonably anticipated future land use of the site will be completed within 45 days after
approval of this RI/FS work plan. The memorandum will present the CSM, exposure
routes of potential concern, and contain identified pathways [Risk Assessment Guidelines
for Superfund (RAGS) Part D Table 1]. The memorandum will also include a discussion of
exposure parameters for identified pathways (RAGS Part D Table 4) with reference to EPA’s
1991 Standard Default Assumptions and updated EPA guidance.

Within 45 days after receipt of the last set of validated analytical data collected as part of the

BERA field work, a Pathway Analysis Report (PAR) describing the BHHRA process will be
“completed and submitted to EPA. The PAR will be developed in accordance with the p
guidelines set forth in the RAGS Part D and other appropriate EPA guidelines. The' PAR

will identify human health related PCOIs (Table 2), media-specific exposure point

‘concentrations (Table 3), and toxicological information (Tables 5 and 6) for identified PCOls.
Completed RAGS Part D Tables 2, 3, 5, and 6 will be included in the PAR. The PAR must be
reviewed and approved by EPA prior to completion and submittal of the draft BHHRA.

‘Within 45 days of approval of the PAR, a draft BHHRA will be completed. The BHHRA
will be performed to assess potential exposure and risk to human health associated with site
sediment, surface water, and edible fish/crab tissue. The BHHRA will be conducted in
accordance with CERCLA, the NCP, and EPA guidance, using the approach and parameters
described in the approved memorandum of exposure scenarios and assumptions and the
PAR. The BHHRA will include the EPA-approved RAGS D Tables 1 through 6 presented in
the exposure scenario memorandum and the PAR, completed RAGS Part D Tables 7
through 10 summarizing potential cancer risk and non-cancer hazards, and appropriate text
in the risk characterization section describing the uncertainties and critical assumptions.

The BHHRA will include:

"o Identification of and evaluation of the PCOIs detected in surface water, sediment, and
edible tissue at the site, using all currently available media-specific analytical data
generated during the Rl and BERA.

] Eprsure assessment - Identification of the potential. receptors under the current and
future scenarios and identification of the potentially complete exposure pathways for
each potential receptor.

o Toxicity assessments - Discussion of toxicological properties of the PCOls.

* Risk characterization - Estimation of the total cancer risk and target organ-specific
hazard index for each potential receptor. A ‘
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e Uncertainty analysis - Identification of the major uncertainties involved in the data
collection, exposure assessment toxicity assessment, and risk characterization steps of
the BHHRA.

- 5.3 Reporting

5.3.1 Data Validation Report

The chemical analyses will be conducted by an mdependent EPA CLP-certified and NJDEP-
certified laboratory. Data validation will be performed using the guidelines set forth in the
EPA Region 11 CERCLA Data Validation Standard Operating Procedures

(http:/ /www.epa.gov/region02/desa/hsw/sops.him), EPA Contract Laboratory Program

National Functional Guidelines for Organic Data Review (EPA, 1999), and EPA Contract

Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, 2002).
The data validation will include an initial review to verify completeness of laboratory
documentation, and a quality assurance review that will include assessment of relevant
standards identified in the QAPP (Appendix B). Data qualifiers consistent with the EPA
Region 11 QA guidance will be assigned as necessary to analytical results tabulated in data
tables. Validated analytical data will be submitted within 45 days of each sampling activity
event (i.e., the initial proposed field investigation event). Results of the data validation will

be summarized in an appendix to the Rl report. .-

5.3.2 Preliminary Site Charactenzatlon Report

A Preliminary Site Characterization Report will be prepared after completmg the field
sampling and analysis and will be submitted to EPA within 30 days of validation of the final
set of field data. The report will contain a review the investigation activities and describe
and display the data from OU2. It will document the location and characteristics of
subsurface features and contamination, including the affected medium, location, physical
state, concentrations of contaminants, and quantity. It will also document the location,

“dimensions, physical condition, and varying concentrations of PCOIs and the extent of

migration. Within 14 days after submittal of the PSCR, a presentation will be made to EPA
and the State on the findings of the report. The PSCR will provide EPA with a basis for the
development of the risk assessment, evaluation of the development and screening of
remedial alternatives, and identification and refinement of Applicable or Relevant and
Appropriate Reqmrements (ARARs). The PSCR will 1dent1fy any remaining data gaps to
complete the RI. -

5.3.3 RIReport

The RI report will describe the characteristics of OU2, including impacted media, and nature
and extent of contamination.. The RI will also summarize the results of the field activities,
sources of contamination, and fate and transport of contaminants. Analytical data will be
presented in summary tables. Key findings will be presented on site maps. The RI report
will be written in accordance with the Guidance for Conducting Remedial Investigations /
Feasibility Studies under CERCLA, OSWER Directive 9355.3-01, October 1988, Interim Final
(or latest revision), and Guidance for Data Usability in Risk Assessment, (EPA/540/G-90/008,
September 1990 (or latest revision). The Rl report will be divided into the following sections: -
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Section 1 - Introduction, including purpose and background, relevant previous
investigation results, and a summary of risk assessment results

Section 2 - Scope of Work, including data collection methods and deviations from the
Work Plan

Section 3 - Physical Characteristics of the Site, including surface féatures, hydrology,
geology, etc. '

Section 4 - Nature and Extent of Contamination, including potential sources, analytical
results including tabular summary data table with applicable standards, criteria, or
guidance values, and contamination assessment

‘Section 5 - Contaminant Fate and Transport, including potential routes of migration,

persistence, and migration and preliminary identification of ARARs applicable to the
various media of concern '

Section 6 - Summary, Conclusions, and Recommendations. Draft and Final RI reports
will be prepared for distribution to EPA. The final RI report will include amendments
that are responsive to the directions provided in EPA comments on the Draft RI
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SECTION 6

FeaS|b|I|ty Study Scope

This section describes the overall approach for conductmg the fea51b1hty study at ou2
(Hudson River portion).

6.1 Identification of Candidate Technologies

An Identification of Candidate Technologies Memorandum will be prepared and submitted
to EPA within 30 days of the submission of the last set of validated analytical results for the
Rl field work to EPA. The Memorandum will include a listing of candidate technologies
required for alternative analysis, and will include innovative treatment technologies (as
defined in the R1/FS Guidance) where appropriate. The Identification of Candidate
Technologies Memorandum will be revised based on EPA comment.

6.2 Treatability Studies; As Necessary
At the EPA’s request, treatabi]ity‘ testing inay be p;erf(;'rmed to-assist in the detailed analysis
of the alternatives. The testing results may be used in the detailed design of the selected

femedial alternative. The treatability study activities will include the items described
below.

Literature Survey and Determine Need for Treatability Testing - A literature survey will be
conducted to gather information on performance, relative costs, applicability, removal
efficiency, operations and maintenance requirements, and implementability of candidate
technologies. If practical candidate technologies can not be sufficiently demonstrated, or
can not be adequately evaluated, treatability testing will be conducted. If EPA determines
that treatability testing is required, and it can not be demonstrated that treatability testing is
not needed, a statement of work outhmng the steps and required data will be prepared and
submitted to EPA.

‘Evaluate Treatability Studies ~ A decision will be made on the type of treatability testing
(e.g., bench vs. pilot testing) to use for OU2 based on discussions with the EPA. The
decision to perform a pilot scale treatability testing should be made as early as possible,
given the time constraints associated with obtaining the equipment and conducting the
testing. A separate treatability testing work plan-or an amendment to the original site work
- plan will be submitted for EPA review and approval.

Treatability Testing and Deliverables - The deliverables that will be prepared if treatability
testing is conducted include the following: treatability testing statement of work, a work

plan, a sampling and analysis plan; a final treatability evaluation report, and if appropriate, -
a treatability study health and safety plan. The Treatability Testing Statement of Work will
be submitted within 14 days of notification by EPA that treatability testing is required.
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Treatability Testing Work Plan - A Treatability Testing Work Plan and schedule will be
submitted within 30 days of written EPA approval of the Treatability Testing Statement of
Work. The Treatability Testing Work Plan will be amended in response to directions in EPA
comments. The Work Plan will describe the background of the Site, remedial

technology (ies) to be tested, test objectives, experimental procedures, treatability conditions,
measurement of performance, analytical methods, data management and analysis, health
and safety, and residual waste management. The DQOs for the treatability testing will a]so
be'documented.

Treatability Study QAPP - A separate or revised QAPP will be submitted within 30 days of
identification by EPA of the need for a separate or revised QAPP. If the original QAPP is
not adequate for defining the activities to be performed during the treatability test, a
separate treatability study QAPP, or revision to the original QAPP, will be prepared for EPA
review and approval. The new QAPP will be revised based on EPA comments.

Treatability Study Health and Safety Plan - A separate or revised HSP will be submitted
within 30 days of identification by EPA of the need for a separate or revised HSP. If the
original HSP is not adequate for defining the activities to be performed during the
treatability test, a separate treatability study HSP, or revision to the original HSP, will be
prepared.

Treatability Study Evaluation Report - A treatability Evaluation Report will be prepared
and submitted to EPA within 30 days of completing the treatability testing. Following the

completion of treatability testing, the testing results will be analyzed and interpreted and a ..

report prepared. The report will evaluate each technology’s effectiveness, implementability,
cost and actual results as compared with predicted results. The report will also evaluate full
scale application of the technology. The report may be part of the RI/FS or a separate
deliverable. The Treatability Testing Report will be revised based on EPA comments.

6.3 Development and SCr_eening of Remedial Alternatives

Concurrent with the OU2 RI characterization, a range of appropriate remedial and waste
management options that will at a minimum protect human health and the environment
will be developed and evaluated. The development and screening of remedial alternatives
will provide an appropriate range of waste management options that will be evaluated. The
following activities will be performed during the development and screening of alternatives.

Identification of ARARSs - This task includes the identification of applicable and ARARs.
Federal and state criteria, advisories, guidance that are applicable to the various media of
concern at the Site will be identified. Action specific, chemical specific, and location specific
ARARs will be determined once site specific data is obtained and evaluated in the RI.

Establish Remedial Action Objectives - RAOs will be developed for the media found to be
impacted, specifying the chemicals of concern, exposure pathways, receptors and
remediation goals. These objectives will be based on contaminant specific cleanup criteria
and ARARs. The guidance for cleanup criteria will include state and federal criteria. EPA
will be consulted during this phase of study for input concerning cleanup objectives, and a
meeting with EPA will be held early in the FS to review RAOs and preliminary alternatives.
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The remedial action objectives described in the FS report will be based on 51te-spec1f1c :
considerations.

Develop General Response Actions - General response actions are described as those actions
that will satisfy the remedial action objectives. These response actions may include
monitored natural recovery, capping, dredging or excavation followed by disposal, or a
combination of these actions. General response actions will be developed for all media of
interest. ‘

Identify Areas and Volumes of Media - Based on the results of the Rl efforts and specific
remedial action objectives, the areas requiring remedial action will be estimated. Areas or
volumes of media to which the general response actions may apply will be identified. These
areas or volumes will take into account requirements for protectiveness as identified in the
remedial action objectives. The chemical and physical charactenzatlon of the Site will also
be taken into consideration.

Assemble and Document Alternatives / Preliminary Screenmg Selected representative
technologies will be assembled into alternatives for each affected medium or operable unit.
A summary of the assembled alternatives and their related actlon—specxflc ARARS will be
prepared for inclusion in a technical memorandum. Selected alternative may be eliminated
during preliminary screening process. The preliminary screening of the alternatives will
consider both effectiveness and implementability. Effectiveness will mclude an evaluation
of the action from the following perspectives: ‘

e Ability to meet the ARARs and protect human health and the envnonment

o Ability to 31gmf1cantly and permanently reduce contammant toxicity, moblhty or
volume

. Ablhty to provide a permanent solutlon or remedy and thereby limit operatlon and
maintenance requlrements

® Technical reliability

. Demonstrated performance

. Ablhty to comply with federal, state and local laws and regulations
Implementability will include the following:

* Constructability (technical and administrative feasibility)z .

» Concerns for worker and public health and safety during construchon

- o The penod of tlme for the alternative to become operahona] and effectlve
e Availability of components or treatment facilities |

Innovative alternatives will be carried through this screem’ng. if these actions offer a
- potential for better treatment performance or implementability, fewer adverse lmpacts, or -
]ower costs than demonstrated technolog1es

6-3



REMEDIAL INVESTIGATION/FEASIBILITY STUDY

Technical literature and information available from manufacturers about the performance, |
costs, applicability and implementability of candidate technologies will be assessed. The
need for treatability testing will be documented from the available literature and other
information. ' '
Development and Screening of Alternatives Presentation and Technical Memorandum -
Within 30 days upon EPA’s request, a presentation to EPA and the State will be made that
identifies the remedial action objectives and summarizes the development and preliminary
screening of remedial alternatives. In addition, a Development and Screening of Remedial

Alternatives technical memorandum summarizing the work performed in and the results of
the development and screening process, including an alternatives array summary.

Refine Alternatives - Any information required to more completely refine the alternatives
that remain after preliminary screening and to allow evaluation of each alternative will be
developed. The remedial alternatives will be refined to identify contaminant volume
addressed by the proposed process, preliminary design calculations, process flow diagrams,
sizing of key process components, prelirinary site layouts, and knowledge of limitations,
assumptions, and uncertainties concerning each alternative. PRGs for each chemical in each
medium will be modified as necessary to incorporate any new disk assessment information
presented in the baseline risk assessment report.

Conduct and Document Screening Evaluation of Each Alternative - A final screening of
alternatives may be performed based on short and long term aspects of effectiveness,
implementability, and relative cost. If there are many alternatives available for detailed
analysis, then final screening will be performed to narrow the list of potential remedial
actions for.the detailed alternatives evaluation effort.

Detailed Analysis of Remedial Alternatives - A detailed analysis of the remedial alternatives -

to provide EPA with the information needed to allow for the selection of a remedy for the
Site. Individual alternatives will be evaluated against nine evaluations criteria. Cost
estimates will also be prepared using conservative estimates of material quantities to treat
based on available sample results. Cost estimates will be accurate to approximately plus or
minus 30 to 50 percent. The detailed analysis of individual alternatives will include the
following evaluation criteria:

¢ Overall Protection of human health and the environment
e Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume

e Short-term impacts and effectiveness

e Implementability '

"o Cost

» State (or support agency) acceptance
e Community acceptance

In addition, a comparative analysis will be conducted to evaluate the relative performance
of each alternative in relation to each specific evaluation criterion. This analysis is in
contrast to the preceding analysis in which each alternative was analyzed independently
without the consideration of interrelationships between alternatives. This comparative




SECTION 6—FEASIBILITY STUDY SCOPE

analysis will identify the advantages and disadvantages of each alternative relative to one
another so that the key tradeoffs to be evaluated by the decision maker can be identified.

A technical memorandum will be prepared that summarizes the results of the comparative
. analysis. :

Select Recommended Remedy - Based on the detailed evaluation, a remedy will be
recommended that is protective of public health and the environment, meets the applicable
or relevant and appropriate regulatory requirements and cleanup objectives that have been
identified to the maximum extent practicable, is cost-effective, reflects consideration of the
preference for treatment rather than disposal, and represents the best balance of all
evaluation criteria and considerations acceptable. The EPA will be responsible for selection
of the final remedial alternative.

6.4 Feasibility Study Report

A FS report will be prepared that will summarize the site characterization data, document
the recommendation(s) made, and describe all preceding FS tasks. The report will consist of
a detailed analysis and a cost-effectiveness analysis, in accordance with the NCP, as well as
the most recent guidance. The report will describe the remedial technologies and
alternatives that were evaluated and the rationale for selection. The most feasible
alternative, along with its projected cost and regulatory impact will be identified. The FS
report will be prepared in accordance with “Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA” (EPA, 1988). The FS report will
contain the following sections listed below:

® Section 1: Introduction - Inc]udes site background and pro]ect objectives, including a
description of the field activities carried out as part of the site investigation, site
characteristics such as geology, hydrogeology, meteorology, surface features, the nature
and extent of contamination, and contaminant fate and transport. -

* Section 2: Identification and Screening of Technologies - Thjs'sectipn will summarize the
feasibility study and remedial objectives, and ARARs along with the technology
screening.

* Section 3: Development and Screening of Alternatives - This section will identify general
response actions and describe screening of the remedial technologies considered for the -
Site. It will also present a description of the remedial alternatives.

e Section 4: Detailed Analysis and Rankmg of Alternatives - The altematlves are analyzed
and ranked.

e - Section 5: Recommended Remedy.

A Draft FS Report will be submitted to EPA for review within 30 days of EPA acceptance of
the presentation that identifies the remedial action objectives and summarizes the
development and preliminary screening of remedial alternatives.

Within 14 days of submitting the Draft FS Report, a presentation summarizing the finding of
the Draft FS report will be made to the EPA and the State.
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A Draft Final FS Report will be prepared based on EPA’s comments. The Draft Final FS
Report will be submitted to EPA and made available to the public for review. A written

response to comments, addressing EPA and public comments on the Draft FS Report, will
be prepared. ‘ ’

After the public comment period on the Proposed Plan has been comple{ed, if a revision to

the Draft Final FS Report is required, the Final FS Report will incorporate the comments-
from EPA and the public.




SECTION 7

Project Orgamzatlon

Several organizations will be involved directly in the performance and review of this
project: These organizations have specific project functions and relate to each other
according to their project responsibilities. The purpose of this section is to provide an
understanding of the overall project organization and the function and responsibility of
various groups to aid in the exchange of information and to ensure efficient project
operation. The key orgamzanons and their responsibilities are descrlbed below and shown
in Table 7-1.-

7.1 Environmental Protection Agency

Honeywell has entered into an Administrative Order on Consent with EPA to conduct an
RI/FS at OU2 at the Quanta Resources Site. EPA will review and approve the RI/FS WP,
FSP, QAPP, and HSP as specified in the SOW Order. The EPA has designated Mr. Richard
Ho as the agency's Project Manager.

"7.2 Respondent

Honeywell is the Respondent for the Quanta Resources Site OU2. The Respondent is
responsible for the RI/FS. The Respondent has designated Mr. Tim Metcalf of Honeywell as
the Designated Pro]ect Coordinator and pnmary contact for this project. »

7.3 CH2M HILL

The CH2M HILL management and technical staff required to execute .this'project and their
areas of responsibility are identified below. The responsibilities of key personnel are further
described as follows:

Honeywell Program Manager

Mr. Jim Strunk is the Honeywell Program Manager. Heis respon51ble for contact with
Honeywell for corporate matters. Mr. Strunk is ultimately responsible for the performance
of the CH2M HILL project team and the quality of work.

Project Manager

Mr. Steve Zarlinski will be the Project Manager (PM) for this pro]ect Mr. Zarlinski will be
responsible for the overall project performance (financial, schedule, staffing), conflict
resolution and change management. Mr. Zarlinski will communicate with the Designated
Project Coordinator, external stakeholders, and the Honeywell Program Manager for

CH2M HILL. Mr. Zarlinski will help the project team maintain a common understanding of
the pro]ect vision and scope.
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OU2 Lead

Mr. Andrew Hopton will be the OU2 Lead. Mr. Hopton will be responsible for technical
deliverables and tasks, including financials, schedule, and staffing. Mr. Hopton will -
communicate with the PM to provide updates and summaries of work performed and
document all external communication and inform the PM.

Technical Director

Mr. Scott Saroff will be the Technical Director for this project. Mr. Saroff will provide
strategic technical leadership for the project and be responsible for identification and
management of subject matter. Mr. Saroff will be the primary senior reviewer for project
‘deliverables and source of current information on industry practices and firm standard
operating procedures. Mr. Saroff will work with a team of subject matter experts who will
provide tactical or strategic support for specialized area(s) of expertise.

Health and Safety Manager

Mr. Bill Berlett will be the Health and Safety Manager for this project. Mr. Berlett will be
* responsible for writing and approving the HSP. He will be responsible for performing
safety audits and assessments of field activities.

Site Safety Coordinator

The Site Safety Coordinators for this project will be Mr. Austin Harclerode and Ms. Jennifer
Simms. Mr. Harclerode and Ms. Simms will ensure that the HSP is properly implemented
and that all CH2M HILL and subcontractor site personnel are trained in the site-specific
project health and safety requirements. Mr. Harclerode and Ms. Simms will have authority
to stop work if unsafe conditions are observed. '

Remedial Investigation Lead

Mr. Andrew Hopton will be the Remedial Investigation Lead. Mr. Hopton will be
responsible for coordinating, scheduling, and controlling RI activities at the site to ensure
that adequate data are collected. Mr. Hopton will also be responsible for coordinating the
preparation of the RI report.

Feasibility Study Lead

Mr. Jeffrey Morrison will be the Feasibility Study Lead for this project. He will be
responsible for coordinating, scheduling, and controlling the preparation of the FS.
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‘ SECTION 8

Project Schedule

A project schedule was developed for OU2. The schedule was developed based on the

" information provided in the OU2 AOC/SOW. The purpose of this section is to provide an
understanding of the progression of tasks that will be performed to prepare the Rl and FS
documents for this project. The schedule is provided in Figure 8-1.
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[Total VOCs

Table 3-1
Summary of Existing Sediment Sample Chemistry in OU2
Quanta Resources Site
Edgewater, New Jersey

0-1ft NA | NA | NA T N/A N/A
Total PAH’s 7 42.9 1140 4.02 44.79 Sed-1A/0 ft, 15-20
PAHs
Naphthalene 16 0.061 270 0.16 2.1 Location 15-20
. 1/Dup.
Acenaphthene 16 0.091 95 0.016 0.5 Location 15-20
1/Dup.
Acenaphthylene 16 0.2 19 0.044 0.64 Sed-4A/0 ft. 15-20
Anthracene 16 0.13 38 0.085 1.1 Location 15-20
1/Dup.
Benzo(a)anthracene 16 0.36 69 0.261 1.6 Sed-4A/0 ft. 15-20
Benzo(a)pyrene 16 0.46 61 0.43 1.6 Sed-4A/0 ft. 15-20
Benzo(b)fluoranthene 16 0.54 73 Sed-4A/0 ft. 15-20
Chrysene 16 0.46 62 0.384 2.8 Sed-4A/0 ft. 15-20
Pyrene 16 0.64 140 0.665 2.6 Sed-1A/0 ft. 15-20
Phenanthrene 16 0.41 190 0.24 1.5 Location 15-20
1/Dup.
Fluorene 16 0.059 91 0.019 0.54 Location 15-20
1/Dup.
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Table 3-1
Summary of Existing Sediment Sample Chemistry in QU2
Quanta Resources Site
Edgewater, New Jersey

" [Fluoranthene 16 0.61 190 | 0.6 51 | Locaton | 1520 |

1/Dup.

PCBs

PCBs (total) 16 0.34 0.91 0.0227 0.18 Sed-3A/0 ft. 15-20

Inorganics

Arsenic 16 13.6 19.3 8.2 70 Location 15-20
1/Dup.

Chromium 16 69.5 88.8 81 370 Sed-1A/0 ft. 15-20

Lead 16 97.9 130 46.7 218 Sed-4A/0 ft. 15-20

1-24 ft Total VOCs 2 0.82 28.2 Sed-1.5C/4 ft, 100

Total PAH’s 13 51.5 21500 4.02 44.79 Sed-1B/3 ft. 70

PAHs

Naphthalene 13 0.16 8,000 0.16 &l Sed-1A/4 ft, 15-20

Acenaphthene 13 1.6 1500 0.016 0.5 Sed-1B/3 ft. 70

Acenaphthylene 13 0.75 150 0.044 0.64 Sed-1B/3 ft. 70

Anthracene 13 1159 4600 0.085 Il VC-02/18 ft. 30-35

Benzo(a)anthracene 13 33 640 0.261 1.6 Sed-1B/3 ft. 70

Benzo(a)pyrene 13 2.4 430 0.43 1.6 Sed-1B/3 ft. 70

Benzo(b)fluoranthene 13 3.3 500 Sed-1B/3 ft. 70
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Table 3-1

Summary of Existing Sediment Sample Chemistry in OU2
Quanta Resources Site

Edgewater, New Jersey

......

Chrysene T 13 | 31 | 580 | 0384 28 |Sed-1BAR.| 70 |

Pyrene 13 8.7 1600 0.665 2.6 Sed-1B/3 ft. 70

Phenanthrene 13 5.8 3,700 0.24 4] Sed-1B/3 ft. 70

Fluorene 13 1.5 1400 0.019 0.54 Sed-1B/3 ft. 70

Fluoranthene 13 11 2200 0.6 5l Sed-1B/3 ft. 70

PCBs

PCBs (total) 11 0.18 32 0.0227 0.18 Sed-1A/4 ft. 15-20

Inorganics

Arsenic 11 17.4 100 8.2 70 CPT-9A/24 400
ft.

Chromium 11 120 270 81 370 Sed-1A/4 ft. 15-20

Lead 11 189 362 46.7 218 Sed-3A/2.7 ft. 15-20

Notes —

ER-L = Effects Range Low

ER-M = Effects Range — Medium

ER-L and ER-M are New Jersey Estuarine and Marine Sediment Screening Guidelines (NJ DEP 1998). Site Remediation Program. Source: GeoSyntec
Consultants. Removal Site Investigation Report Revision 1. Removal Site Investigation, Quanta Resources Site, Edgewater, New Jersey. June 2000,

Page 3 of 3



1-4 ft

0-1ft [Total VOCs

| NA

N/A A

Table 3-2
Summary of Existing Sediment Sample Chemistry in OU2
Sites Adjacent to Quanta Resources Site
Edgewater, New Jersey

A

IN/A

I

IN/A

Total PAH’s |28 4.7 437 14.02 |44.79 |Celotex SC-04/0 ft. |50
PAHs
Naphthalene 28 0.081 |24 0.16 |2.1 |Celotex SC-04/0 ft. |50
Acenaphthene |28 0.076 |32 0.016 |0.5 |Celotex SC-04/0 ft. |50
Acenaphthylene |28 0.3 3.9 10.044 |0.64 |Celotex SC-04/0 ft. |50
Anthracene 28 0.26 44 0.085 |1.1 |Celotex SC-04/0 ft. |50
Benzo(a)anthrac |28 0.61 18 0.261 (1.6 |Celotex SC-04/0 ft. |50
ene
Benzo(a)pyrene (28 0.8 18 0.43 (1.6 (Unilever SC-11/0 ft. |60
Research
Benzo(b)fluoran |28 1 24 Unilever SC-11/0 ft. |60
thene Research
Chrysene 28 0.6 18 0.384 |2.8 |Celotex SC-04/0 ft. |50
Pyrene 28 1.3 54 0.665 |2.6 |Celotex SC-04/0 ft. |50
Phenanthrene (28 0.39 88 0.24 |15 |Celotex SC-04/0 ft. (SO
Fluorene 28 0.092 |36 0.019 10.54 |[Celotex SC-04/0 ft. |50
Fluoranthene 28 0.017 |70 0.6 5.1 |Celotex SC-04/0 ft. |50
PCBs
PCBs (total) 28 0.34 3.5  10.0227 {0.18 |Celotex SC-03/0 ft. |50
Inorganics
Arsenic 28 6.7 2,150 (8.2 70  |Celotex SC-04/0 ft. |50
Chromium 28 43.2 160 |81 370 |Celotex SC-03/0 ft. |50
Lead 28 62.9 1540 |46.7 |218 |Celotex SC-01/0 ft. |200
Total VOCs N/A N/A N/A [N/A [N/A [N/A N/A N/A
Total PAH’s |20 7 17400 |4.02  |44.79 |Celotex SC-04/4 ft. |50

PAHs




Table 3-2
Summary of Existing Sediment Sample Chemistry in OU2
Sites Adjacent to Quanta Resources Site
Edgewater, New Jersey

[Naphthalene  [20  [0.055 [3.700 [0.06 |21 |Celotex  |SC-04/4 fi. |50
Acenaphthene |20 0.067 1200 |0.016 (0.5 |Celotex SC-04/4 ft. |50
Acenaphthylene |20 0.22 76 0.044 |0.64 |Celotex SC-04/4 ft. |50
Anthracene 20 0.24 3600 (0.085 (1.1 |Celotex SC-04/4 ft. |50
Benzo(a)anthrac |20 0.56 280 [0.261 (1.6 |Celotex SC-04/4 ft. |50
ene
Benzo(a)pyrene |20 0.64 190 [0.43 (1.6 |Celotex SC-02/3 fi. {100
Benzo(b)fluoran |20 0.72 220 Celotex SC-02/3 ft. |100
thene ¥
Chrysene 20 0.53 270 |0.384 |2.8 [Celotex SC-04/4 ft. |50
Pyrene 20 1.1 960 0.665 |2.6 |Celotex SC-04/4 ft. |50
Phenanthrene |20 0.39 3,600 |0.24 |1.5 |Celotex SC-04/4 ft. |50
Fluorene 20 0.084 (1800 |(0.019 |0.54 |Celotex SC-04/4 ft. |50
Fluoranthene |20 1.1 1500 |0.6 5.1 |Celotex SC-04/4 ft. |50
PCBs
PCBs (total) 20 ND 6.5 10.02270.18 |Celotex SC-09/4 ft. |200
Inorganics
Arsenic 20 (157 1,860 |8.2 70  |Celotex SC-04/4 ft. |50
Chromium 20 61.1 948 |81 370 |Celotex SC-03/4 ft. {50
Lead 20 128 780 |46.7 |218 [Celotex SC-01/4 ft. |200

Notes —

ER-L = Effects Range Low

ER-M = Effects Range — Medium

ER-L and ER-M are New Jersey Estuarine and Marine Sediment Screening Guidelines (NJ DEP 1998). Site
Remediation Program. Source: GeoSyntec Consultants. Removal Site Investigation Report Revision 1. Removal Site
Investigation, Quanta Resources Site, Edgewater, New Jersey. June 2000.




Table 3-3

Summary of Existing Sediment Chemistry in ou2

Coliected in May 2000 by EPA for the Ecological Risk Assessment

Quanta Resources Site
Edgewater, New Jersey

it [ ER-. | ER-M | Location1 [Location 1 Dup] Location2 [ Location2 Sub | Location 3 | Location 4 ]Location 4 Sub] Location5 | Location 6 1

[[Volatile Organic Compounds (mg/kg)

up-lsopropytoluene NE NE 660 U 660 U 26U 25U 26 U 26 U 23U 25U 2.8 U||
Naphthalene NE NE 30000 31000 6.3J 37J 1800 2700 91U 10U 11|
1,3-Dichlorobenze NE NE 660 U 660 U 74 25U 26 U 26 U 23U 125U 2.8 U||
Acetone NE NE 5300 U 2400 J. 47 39 180 J 210 U 27 . 36 29 |
2-Butanone il NE NE 2600 U 2600 U 83J 10 97 J 110 79J 9.1 6.8 J||
Semivolatile Organic Compounds (pg_:’;_lﬁg‘) : ' ' - | It
4-Methylphenol :NE NE 400 J 730 J 2,600 U 2,400 U 2,500 U 2,600 U[- 2,300 U 2,300 U 2,700 U}|
fINaphthalene 160  2100f~ " 110,000 | 270,000 | . 5700 |- 190 J] 1,100 J] 1,700.J 2,300 U 4130 J 2,700 U|f
12-Methyinaphthale 70 670 - 31,000 . 160,000. - 2,600 U 24000 - 3709} . .- 76904 2,300 U 2,300 U - 2,700 UJf
lAcenaphthylene 44 640 4,600 - 12,000 1,000 J ’ 370 J 1,500 J 570 J 210 J 2,300 U 2,700 U
[lAcenaphthene 16 500 - 26,000 | = 95000 | : ' ;800777 8400 2,600 | - 15004 1504 ~110 J. 2,700 UJf
[[Dibenzofuran NE NE 20,000 42,000 760 J 520 J 740 J 730 J 2,300 U 2,300 U 2,700 Ul
{IFluorene I 19 540| - -~ 26,000 91,000 | - - 4:500:J:i ] oF 660 J 1;400 4. - 1,300 J 2,300 U 2,300 U 2,700 U||
[[Diethylphthalate || NE NE 300 J 1400 J 450 J 460 J 550 J 580 J 390 J 640 J 320 J
{Phenanthrene 240] 1500| - 74,000. 190,000 | - 76007 |7 T02,200.J 7100 |- 5300J1 740 J 410 J 700-J
{Anthracene 85 1100] - ' .16,000 38,000 2,000 | 580 J 2,500 | - 71,3004 . - 260J 130 J 190 J
{[Carbozole - ‘NE NE 4,400 12,000 290 J 2,400 U 330 J 290 J 2,300 U . 2,300 U 2,700 U
{Di-n-butyiphthalate]] NE NE 2,100 J 6,900 6,000 5900 4,700 7,600 4,600 5,300 1,200 J
{IFluoranthene 600 5100 78,000 - | 190,000 | = 19,000~ | . T 7200 28,000 |- : 12,000 -| 3,700 - 1,600J] 1,900
[[Pyrene 665 2600|: " -27,000 - 100,000 10,000 |-~ ;600 . 15000. |- .- 6400 | ° -2100J -1,100 J 970 J.
IBenzo(a)anthrace 261 1600/~ 21,000 64,000 T 900;,. 12,000, |* - ~49,000" | - 1,400 J| . 630 J 790 J
[Chrysene 384 2800[:. . 16000 | 42,000 6,300 | 50 .29,600° |77 3,700 1,100 J- " 500.J 600 J
[Ibis(2-Ethylhexyl)pH| NE NE| 1,200 J -~ 2,800 1,000 J 550 J 820 J 850 J 680 J 850 J 800 J
{Benzo(b)fluoranth NE NE 17,000 52,000 7,900 4,100 12,000 5,500 1,700 J 780 J 780 J
[[Benzo(k)fluoranth 240[1340000[. . 9,000 22,000 3800 |. .. - 9204 4,700 [ - 1,800J] - 4700 2,300 U 2,700 UJf
[IBenzo(a)pyrene 430 1600] - 16 000 - ~ 49,000 7,700 |0 30000 10,000 | . 4500 ] - 1,400 700 J - 710 J}f
[indeno(1,2,3-cd)p 200] 320000{ . 9200 | - 26000 - 4500 | - 2,100 J 6600 - . 24000 - 920 J ~2,300 U 2,700 U
||Dibenzo(a,h)anthri 63 260]. . 2,700 .| . 7000 2600 U [T . "680J [T 2000 2,600 U 2,300 U 2,300 U 2,700 Ul
IIBenzo(g,h,i)peryled] *  170] 320000 31,000 28,000 . 5,200 2,400:J - 7,600 | 2,600 - 1,000 J. 2,300 U 2,700 UJf
{Pesticide/Polychlorinated Biphenyls (pg/kg) - , It
{Endosulfan 11 -NE NE 84U 9.7 84U 79U 8.1U 83U 77U L 77U 8.9 Ul
Endosulfan Sulfat NE NE 240 31 46J 14 744 83Ul 304 77U 8.9 U
4,4-DDT 1.6 46 . o280 24 84U .- 58 81U[ -~ 434 77U . 77U 8.9 U
Gamma-Chlordand| - NE NE 79 72 12 31 33 34 26 L 24 4.6 Ul
Aroclor 1016 il 7] 53000 250 U 270U 260 U 240 U 250 U 250 U 230U 230U 270, Y|l
Aroclor 1221 NE NE 510 U 540 U 510 U 480 U 490 U 500 U 470 U 470 U 540 UJf
Aroclor 1232 %l NE NE 250 U 270 U 260 U 240 U 250 U 250 U 230 U 230 U 270 U}f
Aroclor 1242 it NE NE 250 U 270 U 260 U 240 U 250 U 250 U 230U 230U 270 U||
Aroclor 1248 il 30} 150000 250 U 270 U 260 U 240U 250 U 250 U 230 U 230 U 270 UJ
Aroclor 1254 | 60] 34000 250 U 270 U 260 U 240U 250 U 250 U 230 U 230 U 270 U}f
Aroclor 1260 | 5] 24000 250 U 270 U 260 U 240 U 250 U 250 U 230 U 230 U 270 U||
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Table 3-3
Summary of Existing Sediment Chemistry in QU2
Collected in May 2000 by EPA for the Ecological Risk Assessment
Quanta Resources Site N
Edgewater, New Jersey

l ERL | ER-M | Location1 [Location1Dup] Location2 | Location2Sub | Location3 | Location4 [Location4 Sub] Location5 | Location 6

Inorganics (mg/kg : ] .
Aluminum NE NE 16,700 16,000 15,000 16,600 14,700 15,500 16,000 15,000 17,000

Antimony NE NE 2.3 1.8 1.2 U 11U 0.92 11U 0.87 U 12U 1.6

Arsenic 8.2 700 . 172 193 | 133 e 7 o182 kT se T 14 o169 1280 1397
fIBarium NE NE 70.8 71.4 . 68.9 < 77 72.4 70.5 71 '65.3 72.9

" lBeryllium NE NE 1.0 1.1 0.91 0.98 0.84 0.94 0.93 0.92 1.0
{{Cadmium 1.2 9.6 0.45 0.82 057 | 0.86 0.63 0.38 0.64 0.46 0.36
flCaicium NE NE 4210 4450 | 4020 4,040 4,390 4,160 3940 3 790 4,320
liChromium 81 370 - . 803 | = 847 | - 699+ |-~ T 836 | es9 | . - 718 |" 803 |7 . 7684 |. . = 746
{[Cobailt NE NE 12.1 12 10.6 , 11.8 10.6 11.2 11.3 10.8 - 124
J[Copper - 34 270] 101 .15 |- 906 | 09| o ean T 0 915 | 103,00 - 833. . 898 -
fliron - NE NE 35,300 36,200 30,900 33,300 30,900 | 31,700 32,200 . 30,000 . 33,900
fiLead 47 218 - 113 | 16 |- - "956 | - - 418 } - - 103 | - 982 [ 114 - . 0087 - 981 -
[[Magnesium NE NE 8,110 8270 7400 8,020 ~ 7,660 7,770 7,720 7,190 8,120
[[Manganese IF NE NE 746 705 538 462 502 575 672

IMercury i 0.15 0.71} 7l e s aAse s s s e T 1.4 147
[Nickel i 21 52 - 337 344 1. 329 | - 378.| - 389.. 1 34 . 359 fF. . 309 | 337

Potassium it NE NE 3450 3370 ~ . 3060 3,370 2,860 13,190 3150 3,040 3,340

Selenium | NE NE . 15U 1.6 U 15U 14U 11U 14U 11U "15U 1.4 Uj

Silver I 1 37| 40 | 47 4o~ 33 | . 40 | 32 | 34 | 39 T 321 33]

Sodium 1 NE NE 6020 6190 5310 6000 5160 6040 5500 4520 5160 |

Thallium NE NE 23U 25U 23U 21U - 17U 21U 16 U 23U 22U}

Vanadium IL NE NE 39.9 40.2 34.70 40 | 34.6 - 36.2 38.1 34.2 38.6

Zinc 150 410} - 214 | 237 f - 198l - 240 | 213 |- 201 219 | 01850 |- 202 .

Other Parameters (mg/kg) ’

Hydrocarbons 7 ' :
flimg/kg) " NE NE 2400 J 3000 J 880 1800 J 2200 J 800 860 670 J 570 J
Notes - : . '

ER-L = Effects Range-Low : -

ER-M = Effects Range- Medium
ER-L and ER-M are New Jersey Estuarine and Marine Sediment Screening Guidelines (NJ DEP 1998). Site Remedlatlon Program
mg/kg = milligrams per kilogram

" . pg/kg = micrograms per kilogram

U = Not detected at indicated value
J = denotes estimated value
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Table 3-4

Summary of Benthic Macroinvertebrate Survey Results in QU2
Collected in May 2000 by EPA for the Ecological Risk Assessment
Quanta Resources Site
Edgewater, New Jersey

Locations
Phylum Class _Sub-class Order Farhily ) Genus species 1 -2 3 4 5 6
INematoda ' 2 1 1 0 0 0
INemertinea : 0 0 0 3 13 = 2
Annelida Oligochaeta 152 1162 786 1307 249 126
Polychaeta - Ampharetidae |Asabellides oculata 9 0 4 4 0 1
Capitellidae . 0 . 18 0 6 2 7
- |Nereidae Neanthes succinea 0 3 1 1 13 6
. |Orbinidae Leitoscoloplos sp. 0 2 0 100 1 0
Phyllodocidae |Eteone heteropoda 1 14 10.0 23 6 2
Spionidae Polydora ligni 1 0 0 0 0 0
Scolecolepides viridis 0 1 0 0 4 0
Sterblospio benedicti 2 52 49 34 4 1
Arthropoda Copepoda - : - 7 2 3 3 4 2
o Amphipoda (Gammaridea 0 0 0 1 1 0.
Isopoda Cyathura polita 0 0 0 0 4 4
Molluska Bivalvia Tellinidae Macoma balthica 1 0 2 0 4 3
_ ’ : Telina agilis 1 -1 0 4 1 1
Total Taxa not including Nematodes and Copepods 7 8.000 - 6 10 12 10
Total Individuals not including Nematodes and Copepods 167 1253.000| 852 1385 302 153.00
Shannon Diversity not including Nematodes and Copepods 0419 | 0.349 0.338 0.304 0.827 0.812
Evenness not including Nematodes and Copepods 0.060 0.044 0.056 0.030 0.069 0.081
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. Table 3-5

Summéry of Sediment Toxicity Results in OU2
Collected in May 2000 by EPA for the Ecological Risk Assessment

Quanta Resources Site
Edgewater, New Jerséey

L. plumulosus M. beryllina
% | Mean Growth % Mean Growth
Treatment Survival|- (weight ) mg |% Reburial} Survival | (weight) mg |

Control (water) NA NA NA 98 1.92

Control (sediment) 99 0.900 100 98 1.84

Location 1 (1% site sediment) 100 0.838" 100 NA NA -

Location 1 (1% site sediment) 83* 0.672* 100 NA NA
flLocation 1 (1% site sediment) 2* 0.475* NI NA NA
[[Location 1 (1% site sediment) 1* 0.400* NI 0* NM
[ILocation 2 surface 98 0.724* 99 100 1.99
[[Location 2 sub-surface 94 0.507* 66* 100 1.80
fILocation 3 ~ 69* 0.550* 28* 92 1.88
f[Location 4 surface 96 0.679* 100 90 1.84
[ILocation 4 sub-surface 98 0.545* 100 100 1.60*
[Location 5 99 0.635* 100 94 1.75
lILocation 6 98 0.692* 99 100 1.72

mg - milligrams

* Significantly different in comparison to laboratory control results.

NA - not applicable '

NM - organisms not measured (0% survival) = i
NI - Not included in statistical analysis because of significant mortality
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Table 5-1

Proposed Sediment/Soil Core Locations and Sampling in OU2
Quanta Resources Site_
Edgewater, New Jersey

Sedlment Surface 0-05ft 77 grid, 10 MS/MSD (4 pair) Chemical |
Samples (Area A upstream, 10 ' . ' ” ‘ ‘ '
and Area B) downstream Duplicate (5) VOCs SW-846 8260B
’ ' | ' - Trip Blank (per SVOCs SW-846 8270C
SDG) PCBs v SW-846 8082
PCB congeners for-14 EPA 1668
locations
Metals (arsemc lead, SW-846
chromitm; copper ; .
mercury, nickel, SW6010B/7000 Series
‘silver, zinc)
Physical
Grain Size ASTM D_42é
Distribution
- TOC SW-846 9060
Sediment 0.5-1.01ft 14 out of 77 MS/MSD (4-pair) _ Chemical :
Subsurface locations within . '
Samples (Area A S1-21ft grid -Duphcato (4) VOCs SW-846 8260B
‘and Area B) 2-41t Trip Blank (per SVOCs SW-846 8270C
4-6ft 5DG) PCBs SW-846 8082
6-8ft PCB congeners for 14 EPA 1668
locations for top 2
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Table 5-1 .
Proposed Sediment/Soil Core Locations and Sampling in OU2
Quanta Resources Site '
Edgewater, New Jersey

Metalmd,
: - chromium;-copper, '
16 - 18 ft . : mercury, nickel, SW-846

22 - 24 ft silver, zinc) SW6010B/7000 Series
28 - 30 ft Physical

\‘ | ' - | : Grain Size .
| | Distribution ASTM D-422

TOC | SW-846 9060

Supplemental 0-051t 5 |- MS/MSD (1 pair) Chemical , : :
Sediment Surface .

~ Samples in area | Duplicate (1) - VOGCs SW-846 8260B

north of Former Trip Blank (per SVOCs SW-846 8270C

PCBs SW-846 8082

Gypsum Landfill ‘ : o SDG)
Area : ,
Metals (arsenic, lead, ‘ SW-846
chromium, copper, | SW6010B/7000 Series
mercury, nickel,
silver, zinc)

Physical

Grain Size . ASTM D-422
_Distribution
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Proposed Sediment/Soil C

Table 5-1

Quanta Resources Site
Edgewater, New Jersey

ore Locations and Sampling in ou2

‘ S
Supplemental 05-1.0ft 1ofthe S surface Trip Blank (per Chemical
Sediment locations, one SDG) ~
Subsurface Samples I-2% sample will be : SVOCs SW’846 8270C
in area north of 2.4 ft _collected at each PCBs SW-846 8082
Former Gypsum ' interval
Landfill Area ' Metals (arsenic, lead, SW-846
(Chemical) chromium, copper, SW6010B/7000 Series
: ) mercury, nickel, .
silver, zinc)
Physical - _ A
Grain Size el ta )
“Distribution : ,
TOC SW-846 9060
Geochronology of 0-15f Three cores Trip Blank (per Cesium-137 EML HASL 300
Sediment Samples - SDG) . - '
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Table 7-1:
Key Project Contacts
Quanta Resources Site
Edgewater, New Jersey

U.S. ENVIRONMENTAL PROTECTION AGENCY
Quanta Resources Site Remedial

Project Manager Quanta Resources Site Attorney
Mr. Richard Ho . Clay Monroe
New Jersey Remediation Branch ’ New Jersey Superfund Branch
Emergency and Remediation Response Division Office of Regional Cotinsel
U.S. Environmental Protection Agency, U.S. Environmental Protectlon Agency, ,
Region II » Region 11 '
290 Broadway, 19" Floor - . 290 Broadway, 17" Floor
New York, NY 10007-1866 New York, NY 10007-1866
Phone: (212) 637-4372 Phone: (212) 637-4372
- Fax: (212) 637-4429 Fax: (212) 637-4429
Email: ho.richard@epamail.epa.gov - Email: monroe.clay@epamail.epa.gov

NEW JERSEY STATE DEPARMENT OF ENVIRONMENTAL PROTECTION
Quanta Site Manager

Robert Hayton

Bureau of Federal Case Management

~ New Jersey Department of Environmental Protectlon

401 East State Street

Trenton, NJ 08625-0028

Phone: (609) 633-0744

Fax: (609) 633-1439

Email: robert.hayton@dep.state.nj.us

HONEYWELL INTERNATIONAL INC.

- Primary Contact/Invoice Approval
Tim Metcalf

Project Manager

Honeywell International Inc.

101 Columbia Road

Morristown, NJ 07962

. Phone: (973) 455-4107

Fax: (973) 455-3345 |

Email: ‘tim.metcalf@honeywell.com
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Table 7-1

Key Project Contacts
- Quanta Resources Site
Edgewater, New Jersey

CH2M HILL CONTACTS

Project Manager

Steve Zarlinski

CH2M HILL

1700 Market Street, Suite 1600
Philadelphia, PA 19103

Phone: (215) 563-4244 Extension 319
Fax: (215) 761-0502 ' ' '
Email: szarlins@ch2m.com

Technical Director

Scott Saroff

CH2M HILL :

99 Cherry Hill Road, Suite 200
Parsippany, NJ 07054,

Phone: (315) 233-9457 Extension 227
Fax: (630)371-1818

Email: ssaroffi@ch2m.com

OU2 Task Lead

Remedial Investigation Lead

Andy Hopton

CH2M HILL

1700 Market Street, Suite 1600
Philadelphia, PA 19103

Phone: (215) 563-4244 Extension 340
Fax: (215) 563-3828

Email: ahopton@ch2m.com

Health and Safety Officer

Bill Berlett ‘

CH2M HILL

8501 W. Higgins Road, Suite 300
Chicago, IL 60631

Phone: (773) 693-3800 Extension 316
Fax: (973) 868-3110

Email: wberlett@ch2m.com

Feasibility Study Manager

Jeff Morrison

CH2M HILL

25 New Chardon Street, Suite 300
Boston, MA 02114

Phone: (617) 523-2002 Extension 206
Fax: (973) 868-3110 .

'Email: jmorriso@ch2m.com
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